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PART I 


FIELD TESTER FUNCTIONS AND OPERATIONS 


INTRODUCTION 

Part I of the Maintenance Manual isi divided into three sections. Section 1 
describes the field tester front panel controls and indicators. 

Section 2 describes the use of the field tester when connected to the MTU. 
In this mode, the field tester is used to control the MTU during fault 
isolation, testing, and while making adjustments during maintenance. 
During normal operation, if a problan occurs in the MTU, then: 

(1) An error code is displayed on the MTU operator panel. 

(2) An error code is stored in the EMT register. 

(3) A code is sent to the host controller. 

MTU troubleshooting is accottplished by using the Maintenance Manual as an 
error code look-up table that directs the user to corrective action. The 
field tester, when connected to thes MTU, assists in these tasks, including 
checks and adjustments after the corrective action is taken. 

Section 3 describes the use of the field tester when connected to the FMT. 
In this manual, the field tester is used to implement diagnostic routines 
and to examine diagnostic routine numbers and error codes stored in the FMT 
registers. The field tester can also be used in more conplex operations by 
control of the microprocessor. This application is intended for those 
users who have been thoroughly trained in extended use of the field tester 
and the Test Magnetic Tape Systam (TMTS) routine. However, this extended 
usage is also included at the end C5f Section 3 as reference material. 
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PART I.l 


FIELD TESTER FUNCTIONS 


The field tester consists of 12 lamps and 11 switches. The primary purpose 
of the field tester is to assist in maintenance. The field tester can 
perform many functions; however the roost common functions used in this 
maintenance manual are to: 

(1) Initiate diagnostics of the FMT and MTU. 

(2) Display error codes stored in the FMT registers. 

(3) Exercise manual control of the MTU. 

The field tester also provides the capability of register display, register 
write, ccxnrnand control, and microprogram control. 

The eternal appearance and names of switches on the field tester are shown 
in Figure 1. 
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Figure 1. Field tester front panel. 
OFL/ONL (two-position toggle switch) 


OFL 

9 

ONL 


The OFL/ONL switch is used to change the FMT between the online and offline 
states. When it is switched, the FMT executes System Reset. 

The OFL setting places the FMT/MTU under control of the field tester. When 
in this mode, FMT or MTU will ignore commands from other units. The ONL 
setting allows the FMT or MTU to respond to other devices while the field 
tester monitors and/or interrupts operations. 

SO through S7 (two-position toggle switches) 


0 1 2 3 4 5 6 7 

9 9 9 9 9 9 9 9 


These switches are used to set the register address, cotinand, byte count, 
or start/stop address to be displayed and provide control information such 
as a cannand/microprogram control. Generally, the up position indicates a 
"I" or logical high; the down position indicates a ”0" or logical low. The 
switches can be used in various number formats (hexidecimal, binary) as 
explained in subsequent paragraphs that describe field tester applications. 
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PART I.l 


FIELD TESTER FUNCTIONS 


CNT (two-position mcainentary toggle switch) 


CRT 

<«> 


This nonlock-type switch is used to set the various control modes of the 
field tester. It is also used to display the contents of the internal 
register. 


SSS (two-position manentary toggle switch) 


sss 


This nonlock-type switch is use(i to set the data necessary to control the 
internal register, to start a command execution, and to step the micropro- 
gram for various control functions provided on the field tester. 

LO through Lll (lamps) 


0 1 2 3 4 5 6 7 8 9 10 11 

ooooooooooo o 


The 11 lamps are used to display the data of various display functions. 
They are active (asserted) when lit. 
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PART 1.2 FIELD TESTER OPERATION WITH THE MTU 

Field tester control functions, when connected to the MTU at 1C05, are 
suiranarized in Table 1. Each of these control functions are described in 
more detail later in this section. 

Table 1. Field tester/MTU control functions. 
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The field tester control functions summarized in Table 1 fall into two 
categories. An exanple of each type is given below. 

Exanple 1: All eight switches ace coded in hexidecimal notation. 

Consider the $4X ccxmand. 



, where X is 1, 2, 7, 8, 9, A, or F 


If the switches are set to $42 (refer to Table 1) and the field tester 
SSS front panel switch is momentarily set to up and released (tog- 
gled), then the MTU tape will rotate in a reverse (backward) direction 
at a high speed (streaming) until the EOT (beginning of tape) marker 
is detected. The tape will stop automatically at a predetermined 
position. These commands in normal operation are supplied by the 
host/controller, decoded by thei FMT, and issued to the MTU. Using the 
field tester, virtually all connands normally supplied by the FMT, can 
now be supplied by the field tester in an offline mode. Under these 
conditions, the field tester is an extremely valuable tool for mainte- 
nance and troubleshooting. 


Example 2: The first 4 (or 3) switches are coded in hexidecimal 

notation and the second group of four (or 5) switches are 
decimal (where each switch has a separate function). 
Consider the $EX cormand; 


1 1 1 o' S4 S5 S6 S7, where X is as follows: 


S4 up = 

54 dn = 

55 up = 

55 dn = 

56 up = 

56 dn = 

57 dn = 


write mode 
read mode 

streaming (high speed) 
normal (low or normal speed) 
high density 
low density 

always 0 for the $EX camand. 


The actual values for high speed and low speed are dependent on the 
specific MTS model. The same is true for the actual value of high/low 
density. 
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PART 1.2 


FIELD TESTER OPERATION WITH MTU 


COMMAND MODE 

Execute MTU catrnands as follows; 

(1) Put the MTU in the offline mode. (Press OFFLINE on the MTU front 
panel. ) 

(2) Set the OFL/ONL switch on the field tester to OFL. 

(3) Set a command using field tester switches 0 through 7. (See Tables 1 
and 2.) 

(4) Toggle the SSS switch on the field tester. The operation starts and 
laitp (LED) 9 illuminates. 

(5) The operation stops (when LED 9 is on) if the SSS switch is toggled 
again. 

Forward/Backward Motion ($0X, $4X) 

During this operation, the MTU enters read status automatically. See 

Table 2, below. 

Table 2. Forward and backward read action. 


Direction 

Switch settings 
(0 through 7) 

Contents 


$01 

Continuous running in forward direction 
to EOT (end of tape) in normal speed mode. 


$02 

Continuous running in forward direction to 
EOT (end of tape) in streaming (high speed) 
mode. 


$07 

Continuous running in forward direction to 
EOT (end of tape) at abouty 200 ips. 

Forward 

$08 

Repeated auto load and unload operation. 


$09 

Continuous running in forward direction in 
streaming mode and rewind on EOT (end of 
tape) . 


$0A 

Continuous running in forward direction in 
normal mode and rewind on EOT (end of tape) . 


$0F 

Auto load. 
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PART 1.2 


FIELD TESTER OPERATION VttTH MTU 


Table 2. Forward and backward reeid action, (continued) 


Direction 

Switch settings 
(0 through 7) 

Contents 

Backward 

$41 

Cont:inuous running in backward direction to 
BOT (beginning of tape marker) in normal 
mode. 

$42 

Cont:inuous running in backward direction to 
BOT (beginning of tape marker) in streaming 
mode. 

$47 

Rewi.nd 


$49 

Continuous running in backward direction 
in normal (lowspeed) mode and on BOT 
(becjinning of tape) high speed in forward 
direjction. 

$4A 

Con1:inuous running in backward direction in 
str«3aming (high speed) mode and upon BOT, 
high speed in forward direction. 

$4F 

Unload 
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PART 1.2 


FIELD TESTER OPEEATION WITH THE MTU 


Bidirectional Start/Stop Motion ($1X, $5X) 


When performing bidirectional start/stop motion at a specified interval, 
the time in the forward direction is set by SW4/5 and in the backward 
direction by SW6/7. When SWl is on, the action time is long; when SWl is 
off, the action time is short. 


Switch number 

01 2 3 45 67 

0 

1 = long 

0 

1 

Forward time 
(see table 
below) 

Backward time 
(see table bejlow) 

0 « short 


SW 4,5 and 

Mode 

0 0 

0 1 

1 0 

1 1 

Short 

0 ms 

3 ms 

8 ms 

20 ms 

Long 

50 ms 

150 ms 

400 ms 

1000 ms 


start/stop Motion: Single Direction ($2X, $3X $6X, $7X) 

When performing start/stop motion in one direction at a specified interval, 
the direction (forward/backward) is specified by SWl. The action time 
(short/long) is specified by SW3. The go-time is set by SW4/5; stop time 
is set by SW6/7. 

For the block write mode, perform the ccmmand $2X or $3X after setting the 
mode as described below. 





Switch number 


0 

1 

2 

3 

4 5 

6 7 

0 

1: Backward 

1 

l:Long 

Go time 

Stop time 

0: Forward 

0: Short 
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FIELD TESTER OPERATION W][TH THE MTU 
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Write Action ($8X) 

When writing or erasing to EO^r with the tape continuously running: 

(1) Write or erase is specified by SW4. 

(2) Self-adjust gain control (SAGC) on or off when in the group coded 
recording (OCR) mode is specified by SW5. 

(3) High density or low density is specified by SW6. 

(4) Write density is specif iejd under each density mode by SW7. 


Switc:h number 

01234 5 6 7 

1 

0 

0 

0 

IrWrite 

l:SAGC ON 

1: High 
density 

l:High 

0: Erase 

0;SAGC OFF 

0: Low 
density 

0:Low 


Record 

"-^.^ensity 

6250 

1600 

800 

1 : High 

9042 fci 

3200 fci 

800 fci 

0 : Low 

3014 fci 

1600 fci 

200 fci 


AGC/GSD Action ($BX) 

When performing the actions of SAGC (self adjust gain control) and GSD 
(gain step down after 1 block read/write) at a proper interval when 
the tape is written continuously at 9042 fci: 

(1) Stop at the error or no stop at error is specified by SW4. 

(2) Single or repeat is specified by SW5. 

(3) SAGC action or GSD-1 is specified by SW6. 


Switch inumber 

01234 5 6 7 

1 

0 

1 

1 

1: Error stop 

1: Single 

l:GSD 

0 

0;Non stop 

0: Repeat 

0:SAGC 
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FIELD TESTER OPERATION WITH THE MTU 


DGC AMP Action ($CX, $DX) 

To set the count value of DGC AMP in the OCR mode: 

(1) Forward or backward is specified by SW3. 

(2) The count value is specified in hexadecimal notation by SW4 
through SW7. 


Switch number 


0123 4 5 67 


1 

1 

0 

1: Backward 

Count 8 

Count 4 

count 2 

Count 1 

0; Forward 









Mode Setting (SEX) 

When setting the mode of each MTU: 

(1) Write or read is specified by SW4. 

(2) Streaming or normal speed is specified by SW5. 

(3) High density or low density is specified by SW6. 


Switch number 

01234 5 6 7 

1 

1 

1 

0 

1: Write 

1: Streaming 

1: High 
density 

0 

0:Read 

0: Normal 

0: Low 
density 
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PART 1.2 FIELD TESTER OPERATION WIITH THE MTU 
Slice Level Setting ($EX) 

The slice level is specified by the conbination of switches 5, 6, and 
7. Settings for switches 5, 6, and 7 are further defined as follows: 


Purpose 

Switch number 

Read 

write 

Mode 

5 

6 

7 

FWD 

BWD 

FWD 


1 

1 

1 

125 + 12% 



1 

1 

0 

100 + 12% 

Group 

coded 

recording 

(GCR) 

or 

Phase 

encode 

(PE) 


1 

0 

1 

80 + 8% 

Diagnosis 

n 

D 

0 

64 + 8% 


0 

D 

B 

51 + 5% 


0 

1 

0 

41 + 5% 

Marginal 

0 

0 

1 

15 + 2% 

10 + 1% 

15 (AGCC or 
more) 

37 + 4% 

Normal 

B 

0 

0 

10 + 1% 

7 + 1% 

10 (AGCC or 
more) 

20 + 2% 
25 (AGCC 
or more) 


Marginal 

X 

X 

1 

26 + 4% 

50 + 5% 

NRZI 

Normal 

X 

X 

0 

17 + 2% 

40 + 5% 


Note: "X" indicates that the switch setting at this position has no 

impact (corrmonly referred to as ’’don't care”). 


For adjustment of read amplifier, slice levels of 90%, 100%, and 110% 
are provided below. Each slic;e level can be adjusted by observing the 
signals of TMSRO through 8 (select $1E as a register address in the 
display mode). 

To display register contents: 

(1) Set switches 0 through 7 as follows: 

$80 (displays the addressed register contents continuously.) 

$A0 (displays the addressed register contents at the moment of 
running. ) 

$C0 (displays the addressed register contents at the time that 
the Unit Check signal [error] is generated.) 
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PART 1.2 FIELD TESTER OPERATION WITH THE MTU 

(2) Push CNT switch up (toggle) to display the addressed register 
contents are displayed. 


SWO 

through 7 
(Hexidecimal) 

Contents 

F9 

Sets slice level at 90%. 

FA 

Sets slice level at 100% 

FB 

Sets slice level at 110% 


Photo Sensor Check ($9X) 

Switch setting $9X is used to check beginning (EOT), end of tape 
(EOT), error code indicator, and capstan tachometer. When checking 
the capstan tachometer, the motor can be rotated with a varying speed 
by setting SW5 on, even if a tachaneter error is detected. 


SWO 

through 7 
(Hexidecimal) 

contents 

95 

Used to check and adjust BOT/EOT and to check the error 
code indicator panel. 

U) BOT and EOT signals are displayed at bits (Lanps) 

4 and 5 of address $14 of junp condition. 

(b) To check the MTU error code indicator front panel, 
the two digit display will increment as follows: 

00 — > 11 — > 22 99 — > — > 00 

98 

Used to check duty and phase of the capstan tachaneter. 
An error code is displayed in case of an error. In the 
case of error, setting SWO through 7 to $9C causes the 
motor to rotate with a fixed voltage. 

99 

Used to check the capstan tachaneter in high speed 
rotation. An error code is displayed in case of an 
error. In the case of error, setting SWO through 7 to 
$9D will cause the motor to rotate with a fixed voltage. 
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PART 1.2 FIELD TESTER OPERATION WITO THE MTU 
Air Syston (SAX) 

This code is used to control the air system during maintenance ac- 
tions. 


0 

1 

Switch number 

2 3 4 5 6 7 

1 

0 

1 

0 

0 

QQI9H| 

1: Solenoid 
valve drive 

1: Pressure 
valve drive 

0:0ff 

0:0ff 

0:0ff 


The SAX code is also used to check and adjust the capacitive sensor. 


0 

Switch number 

1 2 3 4 5 6 7 

1 

0 

1 

0 

1 

0 

1: Capstan drive 

1: Backward 

0: Coast 

0: Forward 


In the check and adjustment of the capacitive sensor: 

(1) Set SWO through 7 to SA8„ stop the tape loop at the center of 
each column sensor, and adjust the reel. 

(2) Set SWO through 7 to SAA or SAB. Check by moving tape loops. 
SAA causes the capstan to rotate the tape loop forvraird (without 
reel motion). SAB causes the tape to rotate backwards (effec- 
tively adjusting the tape loops in the vacuum column without the 
file/machine servos [motors] being turned on). This procedure is 
especially useful during the tape loop detection checks. 

Mechanism Action (SBX) 

This command is used to control the cartridge, autocleaner, error 
marker, and window. Ihese actions can be performed once (SW4 off) or 
repeatedly (SW4 on). 
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PART 1.2 FIELD TESTER OPERATION WITH 'IHE MTU 
Table 3. Mechanism action. 


SWO through 7 
(hexidecimal) 

Contents 

B1 

Used to open cartridge. 

B9 

Used to repeat open and close of cartridge. 

B2 

Used to drive auto cleaner. 

BA 

Used to repeat on and off of auto cleaner. 

B4 

Used to drive error marker. 

BC 

Used to repeat on and off of error marker. 

B6 

Used to close window. 

BE 

Used to repeat open and close of window. 

B7 

Used to open cartridge, drive, auto 
cleaner, activate error marker and close 
window. 

BE 

Used to repeat B7 action. 


Capstan Circuit Check (SCO) 

Confirm the action of capstan drive circuit by checking the DAC (D/A 
converter) signal. 



(2) If the DAC signal is a stepped waveform, as shown in Figure 2, 
the action is normal and no adjustment is required. 


Field Tester - 14 


B03P-5280-0341. . .02A 

























PART 1.2 FIELD TESTER OPERATION WITH THE MTU 
Reel Drive ($DX) 

Confirm the action of the reel motor drive circuit by rotating the 
reel motor clockwise or counterclockwise. 

(1) Slow or fast is specified by SW4. 

(2) Forward or backward is specified by SW5. 

(3) SW6 specifies machine reel. 

(4) SW7 selects the file reel. 


Switch number 

0123 4 5 6 7 

1 

1 

0 

1 

l:Slow 

1: Counter- 
clockwise 

ItMachine 
reel drive 

ItFile 
reel drive 

OtFast 

0; Clockwise 

0:Stop 

OrStop 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 


CONNECTION OF FIELD TESTER TO EWT 

(1) Open the front door of the EMT. 

(2) Connect the field tester to slot 1A08 of the FMT logic gate. 

(See PCA location chart in Part II.) 

(3) Perform the lamp test to verify that the lamps are operating 
properly. Set field tester switches SO through S7 to $F0. Lanps 
LO through Lll should be on. 

PERFORMING OFFLINE DIAGNOSTICS 

The following conditions are required to perform offline diagnostics; 

(1) The MTU to be tested must be selected and placed in an online 
status. 

(2) A full reel of good-quality work tape (SRM 3200 or equivalent) 
with a file-protect ring must be used. 

(3) If interface cables between an FMT and controller are connected, 
the host controller power should be turned on. (Routine 00 runs 
all diagnostic program and is independent of the controller power 
status. ) 

Table C-1 in Section C of this Maintenance Manual is a list of offline 
diagnostics that can be performed with the field tester. This table 
lists all offline diagnostics routine numbers, names, and execution 
times. A more detailed description of the routines themselves are 
provided in Section C.5. 

Follow these steps to initiate offline diagnostics; 

(1) Ensure that the field tester is connected to slot 1A08 of the 
FMT. 

(2) Set the ONL/OFL switch on field tester front panel to OFL. 

(3) Set field tester switches 0 through 7 to $B2, and then toggle the 
CNT switch. 

(4) Set the field tester switches 0 through 7 to the routine number 
desired ($XX), and then toggle the SSS switch. (See Table C-1 
for routine numbers.) 

(5) Set switches to $39 and toggle the SSS switch. 

(6) Set switches to $B2 and toggle the CNT switch. 

(7) Set switches to $00 and toggle the SSS switch. (Use $01 for MTU 

#1, etc.) 

(8) Set switches to $3E and toggle the SSS. 

(9) Set switches to $A8 and toggle the CNT to start offline diagnos- 

tics. 

(10) Set switches to $80 to set interface display mode. 

While an offline diagnostic program is in progress, indicator lanp LI 
on the field tester front panel remains on (lit). When the offline 
diagnostic is completed or is terminated for any reason and errors 
have been detected, lamp L8 will be lit. The routine number for which 
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the error was detected is stored in an FMT register. The error code 
is also stored. The error code cuid associated routine number can be 
accessed by the field tester to evaluate the error. (Corrective 
actions are described in Section C.4.) 

To read the routine number and, error code, follow these steps: 

(1) Set field tester switches SO through S7 to $35 and toggle CNT. 
The routine number (upper byte) is displayed in hexidecimal 
notation 

(2) Set field tester switches SO through S7 to $36 and toggle CNT. 
The error code (lower byte) is displayed in hexidecimal notation. 


PERFORMING ONLINE DIAGNOSTICS 

Online diagnostics are initialled using a "start-test" comnand from the 
host/controller. A suimary of the routine numbers, names, and execu- 
tion time is listed in table C-2 of Section C in this Maintenance 
Manual. All tests are run automatically when Test Magnetic Tape 
System (TMTS) is issued from the controller. TMTS is also commonly 
shown as Routine 00, 01, and "start test." 

If the TMTS is successfully run, the MTS will not assert octal code 
302, and the host/controller will know that the MTS is operational. 
Otherwise, 302 will be asserted, and routine and error code will be 
stored in hex notation in FMT registers $2A and $2B. The FMT 
registers can be accessed using the field tester. The routine number 
and associated error codes can be found in the Error Code Table (see 
Section C.4) and corrective ac;tion can then be implemented. The Error 
Code Table also lists the faulty printed circuit card (PCA) or 
subassembly that caused the error. 
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DISPLAY FUNCTIONS 

This section explains the various field tester display functions in 
both online and offline modes of the FMT. 


Display of Channel Interface Signals and Associated Signals 

If switches SO through S7 are set to $80, the signals below are 
displayed on lamps LO through Lll. $80 means that 80 in the hexideci- 
mal notation is to be set. Switches are '1' when they are ON (up) and 
'0' when they are OFF (down). 


SO SI S2 S3 S4 S5 S6 S7 


Switch SO Through S7 




-Y- 

$8 


J 




$0 


Laitp LO 
Through 
Lll 


LO 

LI 

L2 

L3 

L4 

L5 

L6 

L7 

L8 

L9 

LIO 

Lll 

START 

BUSY 

DXFO 

TREQ 

IRAK 

SSC 

NSP 

B1600 

ERRF 

ACMP 

PHLT 

PERR 


START: Start signal 

When this signal is active (LO lit), the FMT is selected by 
the controller. 

BUSY: Busy signal 

When this signal is active (LI lit), the FMT is connected 
to the controller and communication has been established. 

DXFO: Data-Transfer-Out signal 

This signal indicates the data transfer direction between 
the FMT and controller. When this signal is active (L2 
lit), it means data is transferred from the controller to 
the FMT (Write operation). 

TREQ: Transfer Request signal 

This signal is active (L3 lit) when the EMT requests data. 

TRAK: Transfer Acknowledge signal 

This signal is active (L4 lit) when the controller acknowl- 
edges the data transfer request signal fron the FMT. 

SSC; Slave Status Change signal 

This signal is active (L5 lit) when the FMT asserts SSC 
signal . 

NSP: Normal Speed Mode 

This signal is active (L6 lit) when the FMT is in the normal 
speed mode. 
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B1600; 1600 BPI signal 

This signal is active (L7 lit) when the FMT is in the 1600 
BPI mode. 

ERRF: Error Flag signal 

This lamp informs operators of an error detected by the 
microprogram when the FMT is offline. This lanp also lights 
when an error is detected during execution. 

ACMP; Address Conpare signal 

This signal is active (L9 lit) if the microprogram has 
passed the address specified by the SAD (stop address) 
register explained later. This signal can be reset by 
toggling the SSS switch. 

PHLT: Processor Halt signal 

This signal is active (LIO lit) when the microprocessor is 
in a HALT status. 

PERR: Processor Error signal 

This signal is active (Lll lit) if an erorr is detected in 
the microprocessor hardware. 

Display of Microprogram Registers (Register display) 

If switch 0 is set to 'O', the contents of any of the microprogram 
register whose address is specified by switches SI through S7 is 
displayed on lamps LO through L7. The latest register contents are 
played if the microprogram is pausing. If the microprocessor is 
running, the microprogram is interrupted as listed below and the 
contents at that moment are displayed 

• When the CNT switch is iDN. 

• If the microprogram passes the stop address specified by the SAD 
register when executing the Address Ccwpare Display operation. 



SO 

SI 

S2 

S3 

S4 

S5 

S6 

S7 

Switch SO Through S7 

0 

RAO 

RAl 

RA2 

RA3 

RA4 

RA5 

RA6 


Sets the register address to be displayed 


LO 

LI 

L2 

L3 

L4 

L5 

L6 

L7 

L8 

L9 

LIO 

Lll 

REGO 

RBGl 

REG2 

REG3 

REG4 

REGS 

REG6 

RBG7 

■ 

■ 

■ 



Display register contents 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 


Display of Stop Address 

If switches SO through S7 are set to $A0 and $A1, the contents of the 
SAD register are displayed on LO through L7. 


Switch 

1 

Di^lay 

SO 

SI 

S2 

S3 

S4 

S5 

D6 

S7 

HEX 

1 

LO 

LI 

12 

L3 

L4 

L5 

L6 

L7 

1 

0 

1 

0 

□ 

D 

0 

0 

AO 

1 

■ 

■ 

■ 

S?«D 

SftDO 

SADI 

SAD2 

SAD3 

1 

0 

1 

0 

0 

0 

0 

1 

A1 

1 

SAD4 

SftD5 

SMD6 

SAD7 

SM)8 

SAD9 

SADIO 

SADll 


Display of Branch Address/Register write Data 

If switches SO through S7 are set to $A2, the contents of the lower 5 
bits of the branch address, or 8 bits of the register write data are 
displayed on L3 through L7. 


Switch 

SO SI 

S2 

S3 

S4 

S5 S6 

S7 

Setting 

1 0 

1 

0 

0 

0 1 

0 


Display of Microprogram Address 

If switches SO through S7 are set to $A4, the contents of the micro- 
program address (CAD 0 through 11) are displayed on LO through Lll. 


Switch 

SO SI S2 S3 S4 S5 S6 S7 

Setting 

10100100 


Display of Address Compare Control Flag 

If switches SO through S3 are set to $C the status of the Address 
Camipare Flag is displayed on L4 through L7. 
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$CX 


Switch 

SO 

SI 

S2 

S3 

S4 

S5 

S6 

S7 

Setting 

1 

1 

0 

0 

X 

X 

X 

X 


*X means don't care (the switch has no effect on operations) 


Lanp 

LO 

LI 

L2 

L3 

L4 

L5 L6 

L7 

Indication 

1 

1 

0 

0 

S.DAC 

B.ADC 

I.ADC W.ADC 


The indications 

• S.DAC 

• B.ADC 

• I.ADC 

• W.ADC 

are defined below. See "Setting the Address Carpare Flag." 


Display of Microprogram Control Flag 

If switches SO through S3 are set; to $EX, the status of the micropro- 
gram control flag is displayed on L4 through L7. 


Switch 

SO 

SI 

S2 

S3 

S4 S5 

S6 

S7 



Setting 

1 

1 

1 

0 

X X 

X 

X 













Lamp 

LO 

LI 

L2 

L3 

L4 

L5 

L6 


L7 

Indication 

1 

1 

0 

0 

STEP 

ROSF 

SINH 

SPARE 


See "Control of Microprogram." for definitions of STEP, ROSF, SINH, 
and SPARE. 

Laitp Test 

If switches SO through S3 are set to $F, lamps LO through Lll will 
light indicating that the lamps are operating properly. 


B03P-5280-0341. . .02A 


Field Tester - 21 







PART 1.3 FIELD TESTER OPERATION WITH THE EMT 

EXECUTION OF OFFLINE CCM1AND OPERATION 

The field tester can allow the FMT to execute conmands. Operation of 
the field tester for this function are described in the following 
paragraphs. 


Write into the Microprogram Register 

Any data can be written into any microprogram register as follows; 

(1) Setting the Register Wtite mode 

If switches $0 - $7 are set to $B2 and the CNT switch is toggled, 
the Register Write mode is set. 

(2) Setting of data to be written in the microprogram register 

After setting to Register Write mode, data to be written is set 
by switches $0 - $7 and the SSS switch is toggled. Then by 
setting switches $0 - $7 to $A2, write data as indicated on lanps 
L4 - Lll. 

(3) write into the microprogram register is summarized below. 


Switch 


Set Write Mode 


$0 

$1 

$2 

$3 

$4 

$5 

$6 

$7 

1 

0 

1 

1 

0 

0 

1 

0 




•V 

B 


J 


"Y" 

2 


J 


Set Register 
Write Mode 


Toggle CNT switch 


Register Data 


$0 

$1 

$2 

$3 

$4 

$5 

$6 

$7 

RWDO 

RWDl 

RWD2 

RWD3 

RDW4 

RWD5 

RWD6 

RWD7 


Data to be 
set in 
Register 


Toggle SSS switch 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 
Setting the Ooninand Ctode 

Using the Register Write function, any desired command code can be 
written into the Command Register whose register address is $3D. 


Setting the Device Address 

Using the Register Write functiion, any desired Device Address can be 
written into the Device Address Register whose register address is 
$3E. 

Three bits (bits 5 through 7) of the register are used to set the 
device address, in binary notations. 

Bit 0 indicates $BCT (to be e3<plained later) . 


Setting the Byte Count 

Using the Register Write function, any desired Byte Count can be 
written into the Byte Count Register whose Register Address is $3F. 


The Byte Count value set by switches $0 to $7 changes weight depending 
on the bit 0 "SBCT" of the register whose address is $3E. 


TABLE 4. Weight of byte count values 


Switch 

Weight 

Byte Count 

$0 

$1 

$2 

$3 

$4 

$5 

$6 

$7 

$BCT “ True 

27 

2^ 

25 

24 

23 

22 

2^ 

2° 

$BCT = False 

2ll 

2l0 

29 

28 

27 

2® 

2® 

24 


Setting the Cotimand Parameter 

Any desired parameter can be set with the Register write function. 

Bit assignments of the microprogram registers whose register addresses 
are $3C and $3E are as follows: 
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PART 1.3 FIELD TESTER OPERATION WITH THE BCT 
TABLE 4. Cotmand parameters 


Bit 

Reg. Name"^-'-..,.^^^ 
Address 

0 

1 

2 

3 




5 

6 

7 

Off-line Control $3C 

U.STP 

UC.RP 

UX.STP 

UX.RW 

UX.RV 

RPOS 

REPET 

TUSCAN 

Off-line Device 

Address $3E 

SBCT 

— 

— 

— 

— 

DVAO 

DVAl 

DVA2 


U.STP : UNIT CHECK, STOP 

If Unit Check occurs during comand execution, the microprogram 
stops after executing the comand. 

UC.RP : UNIT CHECK, REPOSITION 

If Unit Check occurs during command execution. Repositioning is 
performed to retry the command after completing the command 
execution. 

If UCK occurs during write command execution. Back Space and 
Erase operation is automatically performed. 

UX.STP ; UNIT EXCEPTION, STOP 


If Unit Exception occurs curing comand execution, the micaropro- 
gram after executing the comand. 

UX.RW ; UNIT EXCEPTION. REWIND 

If Unit Exception occurs during comand execution. Rewinding is 
done after completing the comand execution. 

UX.RV ; UNIT EXCEPTION, REVERSE 

This is valid for the Read and Read Bqackward commands. If a 
Tape mark is detected when executing a comand, the tape running 
direction is reversed. 

RPOS ; REPOSITION 

After executing the command, the tape is automatically 
repositioned to process the same block again. 
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PART 1.3 FIELD TESTER OPERATION WJiTH THE EMT 
REPET : REPEAT 

The command is repeated as long as this bit is '1'. However, it 
is not generated if SINH (stop inhibit) bit is true. 

TUSCAN : TAPE UNIT SCAN 

If this bit is active, the device address is incremented after 
executing each cortmand. After that, when a restart is indicated, 
the command is executed on the device whose address is the incre- 
mented value. If execution is impossible, the device address 
is increased until a device on which the command can be executed 
appears: When the device address becaties '8', the device address 
after increment is 'O'. 

SECT : SMALL BYTE COUNT 

This determines the weigtits of bits of the Byte Count used in the 
offline cotmand control. Refer to MAP M0006 "Set of Byte Count.” 


Start of Command Execution 

After performing the operations described above, if SINH bit is not 
active, the cormand is issued when the SSS switch is toggled. If the 
SINH bit is active, a ccatmand is not issued. 

A command is executed once unless "REPET” is specified. After that, 
each time the SSS switch is toggled, the command is executed once. 
The result can be monitored using the function described in MAPs M0003 
through M0005. 

If "REPET” is specified, conumind execution starts when the SSS switch 
is toggled. The next command is autonatically issued without toggling 
the SSS switch. This is valid as long as the SINH bit remains 
inactive. 

Connmand execution can be stopped by setting the "REPET" bit to OFF. 

Registers related to offline cjotmand execution are as follows: These 
registers are described later. 
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TABLE 5. Registers used when cotmands are issued in the offline mode: 
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PART 1.3 FIELD TESTER OPERATION WIOT THE FMT 


CONmOL OF MICROPROGRAM 

Pause, single step, and address ccxnparison of the microprogram can be 
executed from the field tester. These functions are explained in this 
section. Functions described in this section are valid regardless of 
the FMT condition (online or offline) and they are not reset when 
ONL/OFL is switched. 


Specify/Release of Microprogram Conitrol Function 

After setting switches $0 through $3 to $EX and setting the bits of 
switch $4 through $7, control functions of the microprogram are speci- 
fied when the CNT switch is toggled. The laitps of the corresponding 
bits (L4 through L7) light. 



$0 

$1 

$2 

$3 

$4 

$5 

$6 

$7 

Switch $0-$7 

1 

1 

1 

0 

STEP 

ROSF 

SINH 

SPl 


Toggle the CNT switch 


STEP ; Set to '1' to put the microprogram into the single step 
mode. Single step is executed with the SSS switch. 

ROSF : READ ONLY STORAGE FUNCTION 

While this bit is active, data is continuously read from the 
control ROM in the microprocessor and is parity checked. 

When any parity error occurs, the program stops at the 
address where the error was detected. 

SINH ; START INHIBIT 

When this bit is active, commands in the offline mode are 
inhibited. 

SPl : SPARE 1 


Setting the Stop Address 

(1) Setting the Stop Address Mode 

If switches $0 through $7 are set to $A1, the stop address 
at SADO to SADll is indicated on LO through Lll (See ’’Dis- 
play of Stop Address"). To change the stop address, set 
switches $0 through $7 to $A1 and toggle the CNT switch. 
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PART 1.3 FIELD TESTER OPERATION WITH THE EMT 
(2) Setting the Stop Address 

After setting Stop Address Mode, set the upper 4 bits of a 
stop address (SAD 0 through 3) on switches $0 through $3 and 
toggle the SSS switch. Then, set the lower 8 bits of the 
stop address (SAD 4 through 11) on switches $0 through $7 
and toggle the SSS switch ON. The set stop address can be 
confirmed with the Stop Address Display function. 



$0 

$1 

$2 

$3 

$4 

$5 

$6 

$7 

Switch $0-$7 

1 

0 

1 

0 

0 

0 

0 

1 


Vs 



) 

V. 

"v. 

r 

) 


A 1 


Toggle the CNT switch 



$0 

$1 

$2 

$3 

$4 

$5 

$6 

$7 

Switch $0-$7 

SADO 

SADI 

SAD2 

SAD3 






LO-Lll Old 
SADO-11 


LO-Lll New 
SADO-3 


Toggle the SSS switch 



$0 

$1 

$2 

$3 

$4 

$5 

$6 

$7 

Switch $0-$7 

SAD4 

SAD5 

SAD6 

SAD7 

SAD8 

SAD9 

SADIO 

SADll 


LO-Lll New 
SAD4-11 


Toggle the SSS switch 


(STOP ADDRESS Set complete) 


Setting the Branch Address 

(1) Setting the Branch Address Mode 

Set switches $0 through $7 to $A2 and toggle the CNT switch. 

(2) Setting the Branch Address 

After setting the Branch Address Mode, set the upper 4 bits of 
the branch address on switches $0 through $3 and toggle the SSS 
switch. The Branch Address of the upper 4 bits set can be con- 
firmed with the Branch Address Display function. The lower 8 bits 
of the branch address are set by switches $0 through $7. (The 
Branch Address Register is provided only for the upper 4 bits.) 
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$0 

$1 

$2 

$3 

S4 

$5 

$6 

$7 

Switch $0-$7 

1 

0 

1 

0 

0 

0 

1 

0 


V 







) 

Y 

A 

Toggle the CNT switch 




Y 

2 



$0 

$1 

$2 

$3 

S4 

$5 

$6 

$7 

Switch $0-$7 

BADO 

BADl 

BAD2 

BAD3 






Toggle the SSS switch 


L0-L3 Old 
BADO-3 


L0-L3 New 
BADO-3 



$0 

$1 

$2 

$3 

$4 

$5 

$6 

$7 

Switch $0-$7 

BAD4 

BADS 

BAD6 

BAD7 

ill 

laj 

BAD9 

BADIO 

BADll 


L0-L3 New 
BADO-3 


(BRANCH ADDRESS set complete) 


Setting the Microprogram Address 

When the microprogram is in the step mode, the microprogram can be 
branched to a certain address from the field tester by changing the 
contents of the CS address register. After changing the CS address, 
if the program is single-stepped using the SSS switch, the program is 
executed from the changed address. If the step mode is released, the 
microprogram automatically stairts from the changed address. 

(1) Setting the Microprogram i\ddress Mode 

After setting the micropr'ocessor into the Step Mode and setting 
switches $0 through $7 to $A4, switches $0 through $7 are set to 
the CS address mode by toiggling the CNT switch. 

(2) Setting the CS Address Register 

After setting Microprogram Address Mode, set the upper 4 bits of 
the CS address (CADO through 3) on switches $0 through $3 and 
toggle the SSS switch. Set the lower 8 bits of the CS address on 
switches $0 through $7 and the SSS switch. 

The address can be confirmed using the Microprogram Address 
Display function. 


B03P-5280-0341. . .02A 


Field Tester - 29 






PART 1.3 FIELD TESTER OPERATION WITH THE FMT 



$0 

$1 

$2 

$3 

$4 

$5 

$6 


$7 

Switch $0-$7 

1 

0 

1 

0 

0 

1 

0 

0 






; 






V 

Toggle the CNT switch 

$0 $1 

A 

$2 

$3 

$4 

4 

$5 

$6 


$7 

Switch $0-$7 

CADO 

CADI 

CAD2 

CAD3 






Toggle the SSS switch 

$0 $1 

$2 

$3 

$4 

$5 

$6 


$7 

Switch $0-$7 

CAD4 

CADS 

CADS 

CAD7 

CADS 

CAD9 

CADIO 

CADll 


LO-Lll Old 
CADO-11 


L0-L3 New 
CADO-3 


L4-L11 New 
CAD4-11 


(CS Address set complete) 


Setting the Address Compare Control Flag 

Set switches $0 through $3 to $C and set the desired Address Compare 
Control Flag on $4 through $7. Then, toggle the CNT switch. 



$0 

$1 

$2 

$3 

$4 

05 

$6 

$7 

Switch $0-$7 

1 

1 

0 

0 

S.ADC 

B.ADC 

I.ADC 

W.ADC 


Toggle the CNT switch 

(Address Ccwipare Control Flag Set complete) 


S.ADC : STOP, ADDRESS COMPARE 

When the address of the microprogram coincides with the address 
specified by the Stop Address Register, the microprogram stops. 

B.ADC : BRANCH, ADDRESS COMPARE 

When the microprogram coincides with the address specified by the 
Stop Address Register, the microprogram is forced to branch to 
the address indicated by the Branch Address Register and SWO 
through SW7. 
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I. ADC : INDICATE, ADDRESS COMPAFlE 

When the microprogram coincides with the aaddress specified by 
the Stop Address Register, the contents of the register whose 
address is specified by SWl through SW7 is displayed on LO 
through L7. 

W.ADC ; WRITE, ADDRESS COMPARE 

When the microprogram coincides with the address specified by the 
Stop Address Register, the contents of the RWD (Register Write 
Data) register is written into the register whose address is 
specified by SWl through SW7. 


LAMP TEST/SYSTEM RESET 

If switches $0 through $3 are set to $F, lamps LO through Lll turn ON. 
Also, Syston Reset is performed if the CNT switch is toggled. 

Note: Since System Reset affects the Microprogram Control function 

depending on conditions of $4 through $7, exercise caution. 
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OFFLINE CCMIAND EXECUTION PARAMETERS 


Bit 

Reg. Nane^'-'XN.,,^^^ 
Address 

0 

g 

2 

3 

B 

5 

6 

7 

Off-line Control $3C 

U.STP 

UC.RP 

UX.STP 

UX.RW 

UX.RV 

RPOS 

REPET 

TUSCAN 

Off-line Device 

Address $3E 

SBCT 

— 

— 

— 

— 

DVAO 

DVAl 

DVA2 


(1) SDIAO through SDIA3 are the same as the 4 byte diagnostic flag 
(listed below). 

SDIAO (address $38) 

SDIAl (address $39) Diagnostic flag bytes 
SDIA2 (address $3A) 0 through 3 

SDIA3 (address $3B) 

When FMT is in offline status and if diagnostic flag bytes are 
set directly in these registers (without executing the above 
catmands), the specified diagnostic operation can be performed by 
executing the command operation (without chaining to SDIA 
command). The SDIA data once set will not be altered until the 
FMT is set to the online status or to systoan reset. 

(2) Tape Unit Scan 

When the OFCNTL register TUSCAN byte is set '1', the OFLDVA 
register (OFDVAO through 6 byte data) is advanced by 1. If the 
repeat bit has also been set '1', conrnands are issued serially to 
all MTUs. 

(3) REPEAT 

When the OFLCNT register REPEAT bit is reset ('0'), a command is 
executed whenever the SSS switch is toggled. 

If the REPEAT bit is '1', the command activated by SSS switch is 
repeated continuously. In this case, all the functions specified 
by other bits are valid. 

(4) Reposition 

The following offline repositioning operations are performed when 
the OFLCNT register RPS bit is set. The commands and addresses 
entered in OFLCMD and OFLDVAO through 2 remain unchanged after 
offline repositioning is complete. 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 
TABLE 6. Offline reposition. 


Ccatmands set in 
OFEXMD register 

Offline Reposition Operation 

$01 (write) 

Back space command is executed after 
a V'/rite Command. However if IDBSK 
(ID Burst check) at sense byte 5 bit 

3 or SAGC (bytes, bit4) is activated, 
the Rewind Comnand will be executed 
instead of the Back Space Cottmand. 

$02 (Read) 

Back Space Command follows the Read 
Command. However, if NCAP (Not 
cajaable) has occurred, the Rewind 
Coranand will be executed. 

$0C (Backward 
Read) 

Space Command follows the Backward 

Rejid Command. 

Other Canmands 

No operation. 


(5) UEX Function 

The following operation is executed when UEX bit is included in 
the END status by using combinations of STP, UEX, REW, UEX, 
REV. UEX in OFLCNT register. 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 
TABLE 7. UEX functions. 


STP 


REW 


REV 


.UEX 


.UEX 


.UEX 


UEX Function Description 


1 


0 


0 


X 


0 


X Processing is looped within the offline ser- 
vice routine fran the time UEX bit is turned 
on till STP. UEX bit is reset '0' or SINH is 
specified. 


0 No operation (UEX bit is not checked) 


0 


1 


When UEX bit is set '1' the OFLOMD register 
cormand codes are replaced by Reverse Com- 
mands as follows: 


Old OFLCMD 

— > 

New OFLCMD 

WT($01) 

— > 

BRD($0C) 

RD($02) 

— > 

BRD($0C) 

BRD($0C) 

— > 

RD($02) 

SP($37) 

— > 

BSP ($27) 

BSP ($27) 

— > 

SP($37) 

ERS($17) 

— > 

BRD($0C) 

WIM($1F) 

— > 

BSPF($2F) 

DSE($97) 

— > 

BSPF($2F) 

NOP ($03) 

— > 

BRD($0C) 

Others 

— > 

Not Changed 



0 Rewind Command is issued when UEX bit is set 
" 1 ". 


1 Rewinds MTU by issuing a rewind command when 
UEX bit is set ('1'). At this stage the 
MTUs are reversed from normal speed to high 
speed or from high speed mode to normal 
speed. 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 
(6) UCK Function 

If UCK bit is included in End Status, the operations shown in 
Table 8 are performed. The operations are specified by 
combinations of the STF'.UCK, RPS.UCK bits. ERERF lanp is turned 
ON When the UCK bit is set '1' (Errors exist when the lamp is 
ON). 


TABLE 8. UCK functions. 


STP 

.UCK 

RPS 

.UCK 

UCX Function Description 

0 

0 

UCK bit is not checked. 

0 

1 

The repositioning operation described in 
step (4) is executed when the UCK bit is 
set ('!'). Any errors in this operation 
are ignored (UCK). 

1 

0 

Processing is looped within the offline 
service ioute froti the time UCK bit is 
set ('!') until STP.UCK bit is reset or 
SINH is asserted. 

1 

1 

The repositioning operation in (4) is 
executed when the UCK bit is set. Any 
new errors (UCK) during repositioning 
operation are looped in the offline ser- 
vice routine until STP.UCK bit is reset 
'0' or SINH is asserted. 


(7) SINH (Start Inhibit) 

When SINH bit on the field tester is asserted, catmands from SSS 
switch are inhibited. 

A loop created by STP.UCK or STP.UEX bits may be released by 
setting the SINH bit. (If SINH is turned OFF again, commands 
will again be issued (if REPEAT is active). 

Commands are temporarily inhibited if SINH bit is set (ON) when 
REPEAT has been specified. This facilitates temporary stopping 
or starting of commands in manual mode. 
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PART 1.3 FIELD TESTER OPERATION WITH THE EMT 
OPERATIONAL FUNCTIONS OF THE FIELD TESTER 

Table 9 lists various functions of field tester operation. Examples of 
field tester operation are described after Table 9. Expressions used in 
the exaitples are as follows: 

(a) Expression $0F indicates that $0 through $7 are to be set to a 
hexadecimal OF, and expression $0F CNT indicates that after $0 
through $7 are set to $0F, the switch CNT is toggled. 

(b) Similarly, expression $3B SSS indicates that $0 through $7 are 
set to a hexadecimal 3B and switch SSS is toggled. 

(c) Expression "ONL/OFL = ONL" indicates that the switch field tester 
ONL/OFL is set to the ONL position. 

(d) Accordingly, expression "ONL/OFL = OFL" indicates that this 
switch is set to the OFL position. 

(e) The practical examples given are for maintenance, and do not 
explain all functions listed in Table 9. 
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FIELD TESTER OPERATION WITH THE FMT 


TABLE 9. Operational functions of the field tester. 


Item 


ad-tch 


Set 


Display 


O 


m 

m 

o 

m 

B 

code 



B 

B 

Q 

B 

B 

B 

B 

o 

o 


■m 

H 

B 





RA4 

RA5 

RAB 

007F 

— 

Register display 

B 

B 

B 

m 

B 

B 

B 

B 

B 

B 


B 

B 

B 

0 

B 

B 

B 

B 

B 

B 

80 

— 

Intecfaoe signal 
display 

SLTG 

CPI 

UCFD 

HaiA 

jj^H 

nXBD 

IE? 

B 



FHLT 


■1 

n 

0 

n 

o 

Kl 

m 

B 

n 

A1 

— 

Step address 

SAD 

0 

SAD 

1 

SAD 

2 

SAD 

3 

SfD 

4 

SAD 

5 


SAD 

7 

sm 

8 

— 

SAD 

9 

SAD 

10 

SAD 

11 


1 

0 

n 

■1 

m 

m 

B 

n 

A1 


step address node 

■ 

SAD 

0 

sm:> 

1 

B 

B 

B 

B 

B 

B 

XX 

jjgl 

Set 'ipper SAD 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 


■ 


SAD 

5 

B 

@ 

B 


1 

B 

XX 


Set lower SAD 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


4 

1 

0 

n 

m 

D 

Kl 

n 

B 

A2 

— 

Btandi address 
display 

Brandi address node 





■ 









1 

Q 

n 

m 

m 

m 

■1 

0 

A2 

COT 

BAD 

0 

BAD 

BAD 

BAD 

B 

BWD 

R© 

R© 

RilD 

R® 

R© 

R© 


BftD 

BAD 

BAD 

BAD 

3 

— 




XX 


Set iipper BAD 








5 

6 

7 

B 

0 

1 

2 






■ 

■ 

■ 

■ 


■ 

B 

■ 

■ 

B 

B 

B 

■ 

B 

B 

B 

B 

B 

B 

B 


XX 

— 

Set lower BAD 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

5 

n 

m 

n 

m 

Kl 

n 

B 

B 

A4 

— 

CS address diEplry 



■ 









g 


m 

Q 

n 

Q 

m 

n 

B 

B 

M 

BBl 

CS address node 

C7© 

CPD 


C3iD 

cm 

CAD 

CAD 

CAD 

CAD 

8 

CAD 

CAD 

10 

g 


CKD 

cm 

cm 

(Tin 





XX 

IB 

Set .pper (3© 



Kl 









n 

Kl 

Kl 

IB 


■ 

■ 

B 

m 

B 

B 

m 

B 

B 

B 

■ 

■ 

B 

B 



Set lower CAD 


B 

B 

Q 

B 

B 

B 

B 

B 

XX 


■ 

1 

1 

1 

■ 

1 

1 

1 

■ 

1 

1 

1 

6 

n 

m 

n 

n 

Q 

m 

n 

m 

B2 

— 

Hester volte 
display 

Hester write node 

B 




g 




■ 





n 

D 

n 

n 

Q 

B 

n 

m 

B2 

inn 


BAD 

BAD 

BAD 

B 

FMD 

R© 

R© 

Kl 

R© 

R© 

R© 




RD 



iWD 

5 

R© 

FWD 

7 

XX 

sss 

Iteglster volte data 

wM 







msM 

5 

6 

7 


0 

1 

2 

3 

4 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 



FA0 

RAl 

RA2 

BA3 

RA4 

RA5 

RA6 

XX 


Register addess 

■ 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 



B 

B 

B 

B 

1^ 



cx 

COT 

Address ooipare ocn- 
trol & dl^ay 

H 

B 

g 

g 




B 

B 

■ 

■ 

■ 



B 

B 

B 



B 


EX 

COT 

MP oaitrol RSj & 
display 


B 

g 

g 




g 







1 

B 

B 





FX 

— 

Lanp test 

B 

n 


~r 

B 

B 

B 

B 

1 

n 

a 

B 

10 

1 

1 

1 

1 

SitP 



ROSF 

SEW 

sra 

FX 

COT 

System reset & 
ocntrol 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B, 


KA0 

SAD0 

BAD0 

CAD 

BWD 


RA6 : Register address 

SADll : Stop address 

BADll t Branch address 

CADll ! CS (microprogram) address 

I5®7 I Register write data 


AJdress Qorapare Puncticmi 

S.ADC : Stop with address ootpare 
B.ADC ; Branch with address coipare 
I. ADC : Indicate address ooipare 
W.ADC : Write register address ccnpare 


Microprocessor CJontrol Function: 

STEP : Microprocessor step 
ROSF ; Read only storage function 
SINK : Start irirdbit 
SP2 : Spare 2 
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PART 1.3 FIELD TESTER OPERATION WITH THE fKT 


REGISTER DISPLAY MODE 

The FMT microprcx3essor accomplishes predetermined operations through 
the control of 104-byte register (out of which 64 bytes are used for 
the RAM). See Table 10 for a list of FMT registers. Using a field 
tester, the contents of these registers can be displayed at any time. 

The procedure to display the register contents is to set $0 through $7 
and toggle the CNT switch. 

If the microprocessor is in the halt status, the register contents 
will be displayed when switches $0 through $7 are set. If the 
microprocessor program is running, the CNT switch must be toggled 
after setting $0 through $7. 

When the microprocessor in the FMT is set in the STEP or halt status, 
the PHLT bit (LIO when $0 through $7 are set to $80) lights. 

Register display: 


$Yy CNT 

YY: Register address 


For example, use Table 10 to check for the presence or absence of 800. 
The 800 bpi option PCA is installed in slot lAOl of the FMT. To 
check whether the 800 bpi option is present, display the contents of 
register address $6F (ZOP register) as follows; 



800 bpi option 
is present. 


800 bpi option 
is absent. 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMI 


INTERFACE SIGNAL DISPLAY 

Principal interface signals that indicate the operational condition of 
the FMT, and signals indicating the status of the microprocessor, can 
be displayed by a field tester. The display function is available 
when the FMT is in any status. The procedure for display is to set 
SO through S7 to $80. Then, the interface signals are displayed on LO 
through Lll. 


Interface Signal Display: 


$80 


Exanple 1: Inspect the microprocessor to determine whether it is in the 
Halt status. When the PHLT (LIO) signal is '1', it indicates 
that the microprocessor is in the halt status. 



a halt status 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 


Exaitple 2: Monitoring of ERRF Bit. When setting the FMT in the offline 
status and executing a command from a field tester, the FMT is 
informed of the result of the execution through ERRF bit. When 
ERRF='l', it indicates that there is an error. 



error in the result, 
lamp L8 lights. 


Yes 


When there is an error, 
lartp L8 lights. If there 
is no error in the re- 
sult of conmand execu- 
tion, larrp L8 is off. 

Thus, the execution result 
can also be monitored in 
the repeat mode. 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 
MICROPROGRAM ADDRESS DISPLAY 

A microprogram for the FMT is stored in the ROM which plays the 
role of control storage (CS). Ilie processor takes micro-instruc- 
tions from the CS. The content of the address register for 
reading out micro-instructions from the CS can be displayed using 
a field tester. 

When the processor is in the 'STEP' status, the step forwarding 
of the program sequence can be verified. If the processor is in 
the 'RUN' status, LO will light, which is effective for mainte- 
nance. 

The procedure for display is to set $0 through $7 to $A4. 


CS ADDRESS DISPLAY: 


$A4 


Example 1: Inspect the CS address with the processor in the 'RUN' status. 



$A4 


See LO through Lll. 


When the FMT is in the idle state, the program is stored in lower 
address (SOX to SIX). LO through L2 are off and L3 through Lll 
are half lit (half lighting of SlF). 
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Exanple ; 


FIELD TESTER OPERATION WITH THE FMT 
; Observe CS address during the execution of coramand. 



LO - Lll blink during caimand execution. 
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REGISTER WRITE 

Data can be written in registers controlled by the microprocessor of the 
FMT using a field tester. 

Using this function, the operator can provide the microprogram of the FMT 
with various data. For example, in case of the executive of a command in 
the offline mode, various parameters necessary for the execution of a 
command can be specified by writing data in a particular register. For 
maintenance purpose, the register write function is a means of specifying 
parameters. 

Vftriting predetermined data in a register is accatplished as follows; 
Register Write: 


'B2' 

CNT 


'dd' 

sss 

dd; Write data 

'aa' 

SSS 

aa; Register address 


Exanple 1; Conomand Code Setting to Offline Connand Register 

To issue a command from a field tester in the offline mode of the 
FMT, the commandcode needs to be set in the OFLCMD register 
(address $3D). 

Write the write command code ($01) in the OFLCMD register as 
follows; 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 

Example 2: Register Function Chec:k. 

If there is doubt about the function of a register, a field 
tester is useful for writing data in the register by using the 
register write function. Use DVBO register (address $75) as an 
exanple. 

The caipare address is set bj^ the following operations. 

y 

Perform system reset and set the 
microprogram of the FMT in the 
'STEP' status. 



$F8 

CNT 



< 

$B2 

CNT 

$FF 

SSS 

$75 

SSS 


s 

1 : 




Write $FF in DVBO register. 



No 



Yes 

^ 

< 

$B2 

CNT 

$00 

SSS 

$75 

SSS 


There is an error in the 
bits which are not lit. 
(They cannot be set.) 


— Write '00' in DVBO register. 



No 


Yes 

Any lamp(s) lit is 
incorrect. (They cannot 
be reset.) 




DVBO register 
is normal. 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 
CS PARITY SCAN 


With the field tester, all addresses ($0000 to $1FFF) of CS can be scanned 
to check parity. To start CS parity scan, the ROSF bit must be set. When 
the scan begins, it is repeated until the ROSF bit is reset or a parity 
error is detected. When the STEP bit and ROSF bit are set, the scan is 
stepped forward by toggling the SSS switch. 

To start CS Parity Scan 


$F4 CNT 


To end (reset) 


$F0 CNT 


Example: Perform parity scan of all CS addresses. 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 
ADDRESS COMPARE 


A field tester can ensure that control passes a particular 
microprogram address. When control passes the address, the field 
tester can direct the processor to halt, to bypass to another address, 
to display the content of register, to write data in a register, and 
so on. 

However, to use these functions efficiently, knowledge of the contents 
of the microprogram and register is required. Therefore, these 
functions are not normally used for the maintenance purpose. This 
exanple is for reference only. 

Whether or not control passes a particular microprogram address can be 
verified by displaying the ACMP signal. The ACMP signal can be reset 
by toggling the SSS switch. 

Other functions are specif ic3d by the following procedure. 



The compare address is set t)y the following operation. 


$A1 

CNT 


$1X 

SSS 

X: Arbitrary 

$mn 

SSS 

imn: Compare address 


In addition, since the compiare output appears at card pin BEZ of 1A07, 
the timing can be observed by an oscilloscope. 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 

Exanple 1: Confirm the execution of an Analysis Routine 

When an Interrupt occurs in the processor of the FMT, control passes 
microprogram address '100'. The example of displaying the content of 
LCMD register (address $0B) at the time when an Interrupt occurs is 
explained below. 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 


Exanple 2; Address Cotpare Stop 

The example of halting the prcx^essor irm^iately after control passes 
microprogram address 'FFO' of the FMT is shown below. Address 'FFO' 
is the address which control passes when a reset routine is executed. 
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PART 1.3 FIELD TESTER OPERATION WITH THE FWT 


CXDMMAND EXECUTION IN THE OFFLINE STATUS OF THE EKT 


If the FMT is in the offline mode, a cormand can be issued to the FMT 
by using a field tester. Cotttnand code, byte count, device address and 
other parameters can be provided by writing appropriate data in 
predetermined registers. 

All the registers concerned with cormand execution in the offline mode 
of the FMT are listed below. 


SDIAO 

(address $38) 




SDIAl 

(address $39) 

1 


Diagnostic flag bytes 0-3 

SDIA2 

(address $3A) 

i 



SDIA3 

(address $3B) 

J 



OFLCNT 

(address $3C) 

• • 

« 

Cormand execution control parameter 

OFLCMD 

(address $3D) 

• • 

• 

Command code 

OFLDVA 

(address $3E) 

• • 

• 

Device address 

BCT 

(address $3F) 

■ » 

• 

Byte count 

Since these registers are 

not reset except the case of the FMT power 


on, once they are set, it is not necessary to set thorn again unless 
any change is required. 

Note 1; The write data in a write coitmand is always $FF. Also, the 
data read by a read command is not sent out to the channel. 

Note 2: When the command reverse function (REV.UEX parameter) is 
specified, the content of OFLCMD register changes. Also, 
when TUSCAN parameter is specified the content of OFLDVA 
register changes. 
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PART 1.3 FIELD TESTER OPERATION V/ITH THE FMT 
Exaitple: Oariinand Execution 

Contents of SDIAO - SDIA3 are usually $00. The following 
operation is carried out: when it is ensured that the contents of 
these registers are $00. The content of SINH is 'O'. 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 


UNIT CHECK PARAMETER 

When a command is executed in the offline mode of the FMT by a field 
tester, the following operations can be done if the result of the 
command execution causes an error (unit check is set). These 
operations are specified by UC.STP (unit check-step) and UC.RP (unit 
check-repeat) bits (bit 0 and bit 1) of 0FLX3NT register (address $3C). 

Unit Check Parameters 

UC.STP UC.RP 

0 0 No function 

0 1 When UCK (unit check) occurs, the repositioning 

operation ^ ) is performed. An error during 
repositioning is disregarded. 

1 0 When UCK occurs, the microprogram performs 

"looping” after executing a command. Looping 
continues until SINH bit is set, UC.STP 

parameter is reset, or systan reset is asserted. 


When UCK occurs, the repositioning operation is 
performed. If there is a new error during 
repositioning, the microprogram performs looping 
after the repositioning operation. The release 
condition for looping is the same as above. 


Notes: 

A Repositioning operation 

For the write coirmand 


A 


For the read command 

For the read backward 
cormand 

For other cortnands 


-> After backspacing an error block, an 
erase cotimand is executed. (In case 
an error occurs during writing, a 
rewind catmand is executed.) 

-> An error block is backspaced. 

-> An error block is spaced. 


-> No operation 


SINH 


If UC.STP or UEX.STP parameter is specified and the microprogram is in 
a loop, the loop is released when SINH bit is set. If the REPEAT 
parameter is specified, the next command is suppressed by setting SINH 
bit on. The command execution can be resumed by resetting the SINH 
bit. 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 

Example: Writing 16-byte data to the MTU. 

It is assumed that writing is performed as far as the EOT, and 
when there is a write error, repositioning takes place. Also, 
when there is an error during reposition, writing is interrupted, 
looping is executed and then the sense byte is checked. 
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PART 1.3 FIELD TESTER OPERATION WITH THE IHT 
UNIT EXCEPTION PARAMETER 

When the field tester executes a comand in the FMT offline mode, the 
following operations can be handled by the field tester if the 
microprogram termination status contains the 'Unit-Exception' 
parameter. 


UEX Par 

UEX.STP 

ameters — 

UEX.REW 

UEX.REV 


1 

X 

X 

When UEX is detected, the microprogram 
is looped. Release frc*n the loop can 
be done by resetting UEX.STP 
parameter, setting the SINH bit, or by 
the systan reset. 

0 

0 

0 .... 

. No function 

0 

0 

1 .... 

. When UEX is detected, the content of 
OFLCMD register is converted into the 
reverse command code 1 and execution 
is continued. 

0 

1 

0 . . . . 

When UEX is detected, the Rewind con- 
mand is executed. 

0 

1 

0 . . . . 

. When UEX is detected, the REWIND 
command is executed. The speed mode 
is then reversed (Normal speed < — > 
high speed) to continue the connand 
execution. 


Note: 

1 Reverse camands 

Old OFLCMD Reversed 

new OFLCMD 


WRT (06) — > RDB (05) 

RDF (04) — > RDB (05) 

RDB (05) — > RDF (04) 

SP (OB) — > BSP (09) 

BSP (09) > SP (OB) 

ERS (OD) > RDB (05) 

WTM (OC) > BSPF(08) 

DSE (ID) > BSPF(08) 

NOP (00) — > RDB (05) 

Others No change 


When EOT is detected 

When a tape mark is detected 

When a tape mark is detected 

When a tape mark is detected 

When a tape mark is detected 

When EOT is detected 

When EOT is detected 
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PART 1.3 FIELD TESTER OPERATION WITH THE EMT 

Exanple; Repetitive forward and backward read of blocks between two 
adjacent tape marks is shown in Figure 3. 




Tape 

mark 




Tap« 

mark 





The head is assumed to be Xocaced 
at position a, b» or c. 


Figure 3. Repetitive forward/backward read. 


(^Start^ 


$B2 

CNT 

$02 

SSS 

$3D 

SSS 

$B2 

CNT 

$00 

SSS 

$3E 

SSS 

\ 


$B2 

CNT 

$0A 

SSS 

$3C 

SSS 


S£;s 


OFLCMD register 


OFLDVA register 


Control parameter UEX.REV 
SINH bit is assumed to be '0' 


In this example, 

(1) $B2 = "Enter the registcir write mode." 

(2) $02 = "Data to be written into the register." 

In this case, $02 means "write in a streaming mode to EOT." 

(3) $3D = "Register location in which the data is being written." 

In this case, $3D is the location of the OFLCMD register. OFLCMD 
= offline canmand 

The offline command is issued here to write in a streaming (high 
speed) mode. The next box selects the MTU to be used. OFLDVA * 
offline device address. $00 means MTU #0. 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 

The next group of instructions sets the control parameter OA = data to 
be written into register $3C which is OFLCNT. OFLCNT = offline 
control. Entering $0A at this register sets UX.RV and REPEAT. UX.RV 
causes the tape rotation direction to reverse when the tape mark is 
detected. 

When all of these instructions are acconplished, the tape will be set 
in motion when SSS is toggled. If nothing happens (no tape movenent), 
this means SINH is set to '1'. This can be checked by displaying 
register CEB ($7). SINH is bit 3 (lamp 3). If the lamp is on, SINH 
(start inhibit) has been set and motion cannot be accomplished. To 
clear the register (set SINH to 0), first enter $B2, CNT; second, 
enter $00, (00 will set all bits including SINH to 0) and toggle SSS. 
Finally, select the CEB ($7F) register and toggle the SSS switch. 
This should clear the register, thereby setting SINH to 'O'. Check 
this by displaying the CEB register. 
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PART 1.3 FIELD TESTER OPERATION WITH THE EKT 
TUSCAN PARAMETER 

When the FMT is in the offline mode, a field tester can issue a 
command to all the MTUs connected to the FMT sequentially. The 
parameter used for this purpose is TUSCAN bit (bit 7 of OFLCNT 
register address $3C) . 

When the TUSCAN parameter is specified, the device address of OFLDVA 
register is increased by 1 (when the address is #7, it is incremented 
to #0) when the FMT microprogram completes the execution of a cotimand 
to a particular MTU (including repositioning). 

If a REPEAT parameter is not set, the SSS switch must be toggled for 
each MTU. If a REPEAT paramet:er is specified, the SSS switch is only 
toggled to start execution. 

It is not practical to use the TUSCAN parameter together with UC.STP 
parameter since UCK is reported by MTUs which are in the NOT READY 
status (or which are not operational) and therefore, looping is not 
performed when the command is issued to the address of that MTU. 

It is recommended that the TUSCAN parameter is used with UC.RP 
parameter and REPEAT parameter (not with UC.STP parameter) to operate 
a number of MTUs concurrently and observe their operation. 

Example: writing 1024-byte data on MTUs #0 - #3 

When writing reaches the EOT, the tape is rewound, and writing 
continued. (UEX.REW pareimeter) 

\^en an error occurs during the write operation, repositioning is 
implemented. (UC.RP parameter) 
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PART 1.3 FIELD TESTER OPERATION WITH THE FMT 

When an error occurs during the repositioning, looping is 
prohibited. 

When the comnand execution is 
executed by a field tester, the 
ET1T is assumed to be offline. 


OFLCMD register = $01 


Control parameter 
UEX.REW, UC.RP 
REPEAT, TUSCAN 


BCT . . . 1024 bytes 


SINH bit must be 'O'. 


Although the MTU which is not in the 
READY status is set in UCK (IRQ), the 
cotimand is executed. (No looping) 
Accordingly, the MTU may be set in 
the READY status after executing the 
above operation. In this case, when 
the MTU is set in the READY status, 
the write operation can start. 




\ 

f 

$B2 

CNT 

$01 

SSS 

$30 

SSS 

$B2 

CNT 

$53 

SSS 

$3C 

SSS 

$B2 

CNT 

$20 

SSS 

$3F 

SSS 

i 

L 


SSS 
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PART 1.3 FIELD TESTER OPERATION WITO THE FMT 
GO-DOWN-TIME PARAMETER 


GDT parameter provides predetermined elapsed time between the 
termination command and when the next command is executed. This 
elapsed time is determined by the content of registers SDIA2 and 
SDIA3. 


SDIAO 

($38) 


0 

1 

2 

3 

4 

5 

6 

7 




GDT 






Elapsed time Tgdt 

i 

SDIA2 ($3A) SDIA3 ($3B) 


MSB LSB 


(Tgdt) decimal X 0.05 [ms] 


Notes 


The diagnostic flag byte register (SDIAO - SDIA3, address $38 to $3B) 
is effective when the FMT is offline. When the FMT is in the online 
mode, the diagnostic flag byte register is given by a Set Diagnose 
coDomand. 

Example: Repetitive Forward Reading of Data Block N at every 6.4 ms (Using 
RPOS parameter) 

MTU #0 is loaded with a tape with at least 3 data blocks written 
as shown in Figure 4. Tl-ie magnetic head is assumed to be located 
at positional 


N-l 


N 


<J- 


ZHD 

6.4 ms delay 


< 3 - 


<V 


6.4 ns delay 



Figure 4. 
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PART 1.3 FIELD TESTER OPERATION WITH THE FWT 
Repetitive forward read using RPOS parameter (continued). 



OFLCM) » 02 


OFLDVA = 00 


OFLNT = 06 
/rpos parameter N 
\J^epeat parameter ) 


SDIAO <= 10 

(GDT parameter) 

SDIA2 = 00 

This part may be omitted when 
SDIA2 is already 00. 


SDIA3 = 80 
GDT = 6.4 ms 
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PART 1.3 FIELD TESTER OPERATION WITH THE FNT 
TEST MTS 


When the TMTS parameter is set at bit 7 of the diagnostic flag byte 
register 0 (SDIAO - address $38), and a SET DIAGNOSE cctrmand (conmand 
code $4B) is issued, a diagnostic program for the FMT can be executed. 


SDIAO 

($38) 


0 

1 

2 

3 

4 

5 

6 

7 








TMTS 


If there is an error in the diagnostic result, the unit check is 
contained in the end status. (EQC) The operator of field tester can 
obtain the diagnostic result by checking whether ERRF (L8 at SO - $80) 
is lit or DSB (address $08). To execute the TEST MTS, a SET DIAGNOSE 
carmand must be issued to the MTU which is the READY status. 

Exanple: Execute Test MTS for MTU #3. 

It is assumed that the execution uses REPEAT parameter and the 
UC.STP parameter and is repeated until an error occurs. 
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PART II MAINTENANCE 


INTRODUCTION 

Part II of the Maintenance Manual is divided into 11 sections. In 
general, the material contained in Part II will be used to determine 
what corrective actions to take when the MTU is not operating 
properly. In most cases, the user will refer to sections on 
troubleshooting error codes that are displayed on the MTU front panel 
or error codes that are accessjible when the field tester is connected 
to the FMT. 

When a fault has been isolated. Part II directs the user to the proper 
maintenance action. The user will then perform either a check and 
adjustment procedure, or repleice the faulty equipment, as specified by 
the error code description or troubleshooting flowchart. 

To assist the user in quick locating a maintenance action, tabs are 
provided to identify each topic. The topics covered in Part II are as 
follows: 


• Section A: 

• Section B: 

• Section C: 

• Section D: 

• Section H: 

• Section J: 

• Section K: 

• Section L: 

• J^pendix A: 

• Appendix B: 

• ;>ppendix C: 


MTU error codes and troubleshooting 

Power supply unit troubleshooting 

PMT and MTU offline and online diagnostics 

Status line troubleshooting 

Preventive maintenance 

Cleaning 

Check and adjustment procedures 
SubassaT4)ly re]placenrent 
Glossary of te:ans 
Signals used in logical circuits 
MTU registers 


PCA LOCATION 

Throughout Part II of the Maintenance Manual, printed circuit 
assemblies (PCAs) are identified by slot number in the MTU or FMT 
logic gates or by their common names, such as write/read PCA. Use 
Figure 1 and Table 1 to locate PCAs in the MTU. For example, in model 
M2434L1 (masta: unit), slot 1A05 of the MTU logic gate contains the 
PCA identified as 512648U (P/N C16B-5126-048#U). This PCA is referred 
to as ''1A05 in the MTU” throughout the Maintenance Manual. Similarly, 
use Figure 2 and Table 2 to locate PCAs in the FMT. When removing 
PCAs from a logic gate, use PCA ratraval tool (P/N C960-0300-T001). 
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PART II 


MAINTENANCE 


Table 1. MTU PCA Icx^ation 


Model 

MIU PCA logic g£ite 

Tape drive 

Tape drive 

Write/read 


1A01/1A02 

1A03/1A04 

1A05 

1A06 

A PCA 

B PCA 

PCA 

M2430L 
(slave to 
M2434L) 

P/N B16B- 
7220-0020 A#U 
Power unit 

P/N B16B- 
7190-0020 A#U 
TKBMU 

P/N C16£i- 
5126-04110 #U 
51264BU 

P/N C16B- 
5126-0490 #U 
512649U 

P/N B16B- 
7210-0200 

A#U 

Tape drive 
TVAMU 

P/N B16B- 
7210-0200 

A#U 

Tape drive 
TVBMU 

P/N B16B- 
7240-0030 A#U 
WRIMU 

M2431L 
(slave to 
M2434L) 

VOIMU 




P/N B16D-7260 
-0020 A#U 
WRKMU 

M2432L 
(slave to 
M2435L/6L) 







P/N B16B-7230 
-0030 A#U 
WRHMU 

M2433L 
(slave to 
M2435L) 







P/N B16B-7250 
-0020 A#U 
W113MU 

M2434U 







P/N B16B-7240 
-0030 A#U 
WRIMU 

M2434L2 








M2435L1 







P/N B16B-7230 
-0030 A#U 
WRHMU 

M2435L2 


P/N B16B-7190 
-0100 A#U 
TKHMU 






M2436L1 



P/N C16B- 
5325-021 #U 
532521U 





M2436r^ 








M2436I^ 
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PART II 


MAINTENANCE 


Table 2. FMT PCA location. 


Madel 

nuriber 

FMT PCA logic: gate 


1A01 

1A02 

1A03 

1A04 

1A05 

1A06 

1A07 

1A08 

Distribution 

board 

M2430L 
(slave to 
M2434L) 











M2431L 
(slave to 
M2434L) 

None 

NOne 

None 


NOne 

None 

None 

None 

None 

NOne 

M2432L 
(slave to 
M2435L/6L) 


M2433L 
(slave to 
M2435L) 











M2434U 

P/N C16B- 
5121-0890 
#U 

512189U 
(read) 
(800 bpi) 

P/N C16B- 
5121-0880 
#U . 
512188U 
(read) 



P/N C16B- 
5500-0880 
#U 

550088U 

(VFO) 

P/N C16B- 
5126-0360 
#U 

512636U 
(DV INT) 

P/N C16B- 
5121-0860 
#U 

512186U 

(write) 

P/N C16B- 
5127-0920 
#U 

512792U 

P/N C16B- 
5125-0670 
#U 

512567U 

P/N B16B-7390- 
0010A 

739001 DGAMU 

M2434L2 



P/N B16B-7390- 
0020A 

739002 

M2435L1 



None 


P/N C16B- 
5500-0870 
#U 

(VK)) 





P/N B16B-7390- 
0010A 

739001 aSAMU 

M2435L2 









P/N B16B-7390- 
0020A 

739002 

M2436L1 

None 







P/N C16B- 
5326-0610 
#U 

532661U 


P/N B16B-7390- 
0010A 

739002 DGAMU 

M2436L2 









P/N B16B-7390 
0020A 

739002 

M2436IB 

Mbne 

None 

None 

None 

NOne 

Ncme 

None 

Ncaie 

None 
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AOOOO MTU ERRCR CODES AND TROUBLESHOOTING 


INTRODUCTION 

Section A provides MTU troubleshooting based on the 2-digit error code 
displayed on the MTU front panel. Begin troubleshooting by looking up 
the error code in the MTU Error Code Table beginning on the following 
page (AOOOl). A description of the error and a reference to the 
troubleshooting flow chart (M/ip) is given for each error code. 

In all cases for which the correction action involves replacing more 
than one PCA (printed circuit assembly), the recorrmended method is to 
replace the first PCA listed and determine if the problem has been 
corrected. If the problem hass not been corrected, replace the second 
PCA listed. 

Prior to PCA or subassembly replacement, the user should perform any 
checks and adjustments (Section K) associated with the problem 
description. The same checks and adjustments should also be performed 
after corrective maintenance actions, the user should also enusre 
that the shorting plugs on a replaced PCA are the same on the 
replacement PCA. 

A field tester is normally connected to the MTU logic gate during MTU 
troubleshooting. Refer to Pairt I of this manual for instructions on 
how to connect and operate the field tester. To assist in MTU 
troubleshooting or checkout after corrective action, the diagnostic 
routines (Section C) can be performed. 
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AOOOl MTU E3?ROR CODE TABLE 


Cause of 
error 


Refer 

to 


Error Description 

code 


00 o When the Unit Check is lit on the MTU front Hardware A0030 




panel, a parity error of the RCM is de- 
tected before execution of the microprogram. 

error 


01 

o 

Faulty operation of arithmetic logic unit 
(ALU) during power on. 

Hardware 

error 

A0030 

02 

o 

Faulty execution of a microprogram sub- 
routine during power on. 

Hardware 

error 

A0030 

03 

o 

Faulty operation of register at file 
address $00 through $03 during power on. 

Hardware 

error 

A0030 

04 

o 

Faulty operation of register at file 
address $04 through $07 during power on. 

Hardware 

error 

A0030 

05 

o 

Faulty operation of register at file 
address $08 through $0B during power on. 

Hardware 

error 

A0030 

06 

o 

Faulty operation of generated register at 
file address $0C through $0F during power 
on. 

Hardware 

error 

A0030 

07 

o 

Faulty operation of timer 0 at file 
address $10 during power on. 

Hardware 

error 

A0030 

08 

o 

Faulty operation of timer 1 at file 
address $11 during power on. 

Hardware 

error 

A0030 

10 


Faulty operation of the counter at file 
address $12. 

Hardware 

error 

A0030 

11 


Faulty operation of general register at 
file address $13. 

Hardware 

error 

A0030 

12 


There is Inconsistency between 3 signals 
o Tape present (TP) 
o Beginning of tape (BOT) 
o End of tape (EOT) 

Hardware 

error 

A0031 

13 


RCMPE (RCM Parity Error )signal, RGPE 
(Register Parity Error) signal, or HUBIX 
(Hub Lock) signal is set incorrectly. 

Hardware 

error 

A0031 

15 


TSFL (Test Flag) signal or TST (Test Start) Hardware 
signal is set correctly. error 

A0031 


A-2 
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AOOOl MTU ERROR CODE TABLE 


Error 

code 

Description 

Cause of 
error 

Refer 

to 

16 

Faulty operation of the register at file 
address $18. 

Hardware 

error 

A0030 

17 

ONL (Online), INATRP (Interruption), UCHLD 
(Unit Check Hold), TUCHK (Tape Unit Check), 
GAPCT (Gap Control), or Ti^/A (Tape Warning 
Area) signal is set inconcectly. 

Hardware 

error 

A0031 

18 

RTLAL (Right Tape Loop Al<arm), LTLAL (Left 
Tape Loop Alarm), HUBAL (Hub Lock Alarm), 
ECER (erase Circuit Error), WCER (Write 
Circuit Error) , or WRIST (Write/Read PCA 
Installed) is incorrect. 

Hardware 

error 

A0031 

19 

CLINF (Column In File) , QLINM (Column In 
Machine) , or EWMVD (Error Marker Moved) 
signal is set incorrectly. 

Hardware 

error 

A0031 

20 

Failure in STEPS (Step 6 m^) - PE level 
setting is incorrect. 

Hardware 

error 

A0031 

21 

WVON (Write Voltage ON) , 'ETDN (Erase 

Current ON), AGCOK (SAGC OK) or VELO.l 
(Velocity Mode 0.1) signal is incorrect. 

Hardware 

error 

A0031 

22 

One of the read data detecting signal, 

TMSR 0-7, (time sensor 0 through 7) is 
incorrectly set at '1'. 

Hardware 

error 

A0031 

23 

One of the read data detei^ting signal, 

IMS? 0-7, (time sensor 0 through 7) is 
incorrectly set at '1'. 

Hardware 

error 

A0031 

24 

GOB (Go Tag), STS (Status Tag), IMSR8 
(Time Sensor 8), DNOIS (Dstected Noise), 
DBOB (Detected Beginning of Block), DTM 
(Detected Tape Ifark), or 0 (Logical '0') 
signal is incorrectly set at '1', or DIBG 
(Detected Inter Block Gap) signal is 
incorrectly set at 'O'. 

Hardware 

error 

A0046 

25 

TMS?8, DNOIS, or DBOB signal is set at 'O', 
or DIBG signal is set at ' 1 ' . 

Hardware 

error 

A0031 

28 

A parity error is detected in RCM during 
the execution of an instruction. 

Hardvraore 

error 

A0030 

29 

A parity error occurs in LSI register in 
file address $00 to $0B. 

Hardware 

error 

A0030 
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AOOOl MTU ERROR CODE TABLE 


Error 

code 

Description 

Cause of 
error 

Refer 

to 

30 

Current flows even after resetting the 
error marker drive. 

Hardware 

error 

A0043 

A6000 

31 

The window does not close within a 
prescribed time. 

Operator or 

Hardware 

error 

AOllO 

32 

Reel hub lock signal is erroneously 
detected. 

Hardware 

error 

A0041 

35 

Front door open is detected during 
unloading. Check that the front door 
is firmly closed. 

Operator or 

Hardware 

error 

A0420 

36 

File column in signal is not set to OFF 
during unloading. 

Hardware 

error 

A3020 

37 

Machine column in signal is not set to OFF 
during unloading. 

Hardware 

error 

A3020 

38 

Tape present signal is not set to OFF after 
the tape has been caipletely rewound onto 
the file reel during unloading. 

Hardware 

error 

A3030 

40 

Front door open is detected during 
unloading. Check that the front door 
is firmly closed. 

Operator or 

Hardware 

error 

A0420 

41 

Cartridge does not open. Check cartridge 
position. 

Hardware 

error 

A0120 

42 

The low tape is not detected within a 
prescribed number of rotations of the 
machine reel. 

Hardware 

error 

A0300 

43 

Auto hub is not locked. 

Hardware 

error 

A0320 

45 

The window is not closed. Press the 
reset and load button. 

Hardware 

error 

AOllO 

46 

File column in signal is incorrectly 
detected. 

Hardware 

error 

A0310 

47 

Machine column in signal is incorrectly 
detected. 

Hardware 

error 

A0310 
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AOOOl ERROR CODE TABLE 

Cause of Refer 

error to 


Error Descxiption 

code 


48 

Tape present signal is detected after the 
tape has been rewound for a load retry. 

Hardware 

error 

A3030 

49 

The tape has not passed the BOT/EOT sensor. 
(Tape present signal is not detected. 

Hardware 

error 

A0350 

50 

Reel loaded signal is erroneously detected. 

Hardware 

error 

A0360 

51 

Reel loaded signal is not detected. 

Hardware 

error 

A0360 

52 

The length from the starting tip of tape 
to the BOT marker is too short. (This 

Operator 

error 

A0380 


length should be 4.3 to 5.5 m or 14 to 
18 feet.) 


53 

BOT marker cannot be detected within the 
prescribed distance. 

Operator or 

Hardware 

error 

A0400 

54 

Machine column in signal is not detected. 

Hardware 

error 

A0310 

55 

File column in signal is not detected. 

Hardware 

error 

A0310 

56 

Loop alarm is detected after machine reel 
column in signal. 

Hardware 

error 

A0430 

57 

Loop alarm is detected after file reel 
column in signal. 

Hardware 

error 

A0430 

60 

Ixop alarm in file reel column is 
detected when the capstan speed down 
(HSCF) is on. 

Hardware 

error 

A0170 

A2000 

61 

Loop alarm in file reel column is detected 
when the capstan speed down (HSCF) is off. 

Hardware 

error 

A0170 

A2000 

62 

Loop alarm in machine reel column is 
detected when the capstan speed down (HSCM) 
is on. 

Hardware 

error 

A0170 

A2000 

63 

Loop alarm in machine reel column is 
detected when the capstan speed down (HSCM) 
is off. 

Hardware 

error 

A0170 

A2000 
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Error 

code 

Description 

Cause of 
error 

Refer 

to 

64 

Reel hub lock is released. 

Hardware 

error 

A0320 

65 

Front Door open is detected after tape 
is loaded. Check that the front door 
is firmly closed. 

Operator or 

Hardware 

error 

A0420 

70 

Tach pulse is not detected when capstan 
motor is started. 

Hardware 

error 

A0550 

71 

The phase of capstan tach pulse A/B is 
incorrect. 

Hardware 

error 

A0550 

72 

Capstan continues to turn back and forth 
during position control. (Direction 
detecting signal CD remains set at '1'.) 

Hardware 

error 

A0500 

73 

Capstan does not turn back and forth 
during position control. (Direction 
detecting signal OD remains at '0'.) 

Hardware 

error 

A0500 

74 

The range of stop position of the capstan 
is too long (longer than + 36 QTP = 
quarter tach pulse.) 

Hardware 

error 

A0450 

75 

The stop position of the capstan is not 
stable when servo lock is applied after 
the capstan stops. 

Hardware 

error 

A0450 

80 

Vflrite voltage is turned on during the 
read status, or write voltage is not 
turned off within a prescribed time. 

Hardware 

error 

A0330 

81 

Write voltage is turned off during the 
write status, or write voltage is not 
turned on within a prescribed time. 

Hardware 

error 

A0330 

82 

Erase current is turned on during the 
read status, or erase current is not 
turned off within a prescribed time. 

Hardware 

error 

A0330 

83 

Erase current is turned off during the 
erase status, or the erase current is not 
turned on within a prescribed time. 

Hardware 

error 

A0330 

84 

Error in the +12 V supply. 

Hardware 

error 

A0330 
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Error 

code 

Description 

Cause of 
error 

Refer 

to 

85 

Write voltage was not turned on within a 
prescribed distance during write operation 
in the streaming mode. 

Hardware 

error 

A0340 

86 

File protect was turned on during write 
erase operation. Turn protect switch off. 

Operator or 

Hardware 

error 

A5000 

87 

File protect was turned on during the DSE 
(Data Security Erase) opejration. Turn 
protect switch off. 

Operator or 

Hardware 

error 

A5000 

88 

An error occurred in the level setting for 
the PE (phase encode) mode. 

Hardware 

error 

A0044 

99 

Error is in the tape, (lliis error is 
displayed after unloading is conpleted. 
However, the Unit Check ].ight ranains 
off.) 

Tape or 

Hardware 

error 

Replace 

the 

tape 
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A0020 MTU TROUBLESHOOTING 


Use the MTU PCA location chart (see divider tab at the beginning of Part 
II) to locate MTU printed circuit assemblies (PCAs). When locating or 
replacing PCAs, observe these procedures: 

(1) Turn off the MTU power supply. 

(2) Use extraction tool P/N C960-0300-T001 . 

(3) Mark the connector before removing to ensure correct replacement. 
W) Avoid bending connector pins when installing a PCA. 

Some corrective actions require monitoring a signal at the MTU 
motherboard. Figure A-1 shows the system by which the pins are 
identified. The location of pin ADV is given as an example. 



Figure A-1. Signal-monitoring points (pins) on MTU motherboard ADV 
location is shown as an example. 
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Error Codes 00 through 11, 16, 28, emd 29. 
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Error Codes 12, 13, 15, and 17 through 25. 


Start 


Check for +5 V on PCA 1A02 in accordance 
with KOIOO. Refer to the PCA location 
diagram (see divider tab at beginning of 
Part II of this Maintenance Manual). 


(Error?; 


Check for +11 V on PCA 
1A02 in accordance with 
KOIOO. 


(Error?) 


Troubleshoot the 
MTU power supply 
unit per MAP B 


Replace 
PCA 1A02 


If error code 

Refer to 

12 

A0040 

13 

A0041 

15 or 17 

Replace PCA 
1A05 or 1A06 

18 

A0042 

19 

A0043 

20 

A0044 

21 

A0045 

22 - 25 

A0046 
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A0031 MTU TROUBLESHOOTING 



Figure A-2. Troubleshooting Error Code 12. 
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Error Code 12 continued. Inconsistency among tape present, EOT, and EOT 
signals. 

(^Start^ 



1. Press UNLQAD/REWIND on the MTU front 
panel to imload the tape. 

2. Check EOT (1A04-AB2) and EOT (1A04-M3) 
signals. EOT and EOT can also be 
monitored at file address $14. 

3. Manually insert tape so that it is past 
the photosensor. Do not place the EOT 

or EOT marker in front of the photosensor. 

4. Recheck EOT and EOT. 




Notes; 

(1) File address $14 

Eit 0 TP; Tape present 
Eit 4 EOT; Beginning of tape 
Bit 5 EOT; End of tape. 

(2) A detected signal corresponds to a logical high (nominal 5 V or a 
” 1 ”). 
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Notes: 

(1) File address $15: 

Bit 0 RCMPE: ROM parity error 
Bit 1 RGPE: Register parity error 
Bit 4 HUBLK: Hub lock. 

(2) If necessary, refer to Part I of this Maintenance Manual for 
instructions on how to display a register file address using the field 
tester. 

(3) Refer to Section L for subassembly removal instructions. 

U) Refer to PGA location chart (see divider tab) when replacing PCAs. 
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A0041 MTU TROUBLE SHOOTING 



Figure A-3. Troubleshooting Error Codes 13 and 32. 
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Notes; 

(1) File address $1A: 

Bit 0 RTLAL; Right tape loop alarm 
Bit 1 LTLAL: Left tape loop alarm 
Bit 2 HUBAL; Hub lock alarm 
Bit 3 ECER: Erase circuit error 
Bit 4 WCER: Write/read installed. 

(2) If necessary, refer to Part I of this manual for instructions on how 
to display a register file address using the field tester. 

(3) Refer to Section L for subassembly removal and replacement 
instructions. 


B03P-5280-0341A. . .02A 


A-15 








A0042 MTU TROUBLE SHOOTING 


Check-tcnlnals CHUR 




Figure A-4. Write/read PGA. 
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KTU TOOUBLESHOOTING 


Error Codes 19 (continued) and 30. Column in file (CLINE), column in machine (CLINM) 
error marker moved (EMMVD) signal is s€:t incorrectly. 



Notes : 

(1) File address $1B; 

Bit 3 CLINE: Column in file. (Tape in the file column has been 
detected. ) 

Bit 4 CLINM: Column in machine. (Tape in machine column has been detected. ) 
Bit 7 EWMVD: Error marker moved. 

(2) If necessary, refer to Part I of this Maintenance Manual for 
instructions on how to display a i-egister 

file address using the field tester. 

(3) Refer to Section L for subassembly removal and replacement 
instructions. 


B03P-5280-0341A. . .02A 


A-17 







A0043 MTU IROUBLESHOOTING 


From sheet 1 of 2 



Note; 

(1) For pin designations such as AES on the MTU motherboard, refer to 
A0020, Figure A-1. 
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Figure A-5. Troubleshooting Error Cocies 19 and 30. 
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Error Codes 20 (continued) and 88. Faulty phase encode setting. 


Start 


Replace write/read PCA. 


If replacing the read/write PCA 
does not correct the problem, 
replace 1A05 and 1A06. 
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Error Code 21. Write voltage ON (WVON), erase current ON (ECOK), SAGC OK 
(AGCOK), or velocity mode 0/1 (VELO/1) signal is wrong. 



Notes: 

(1) File address $1D: 

Bit 1 WVON : Write voltage ON 
Bit 2 ECON : Erase current ON 
Bit 5 AGCOK: SAGC OK 
Bit 6 VELO : Velocity model 0 
Bit 7 VELl : Velocity model 1. 

(2) If necessary, refer to Part I of this Maintenance Manual for 
instructions on how to display a register 

file address using the field tester. 
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A0045 


MTU TROUBLESHOOTING 


File address $1D 

Bit 1 WON i Write Voltage 

2 ECON : Erase Current (W 

5 AGCOK: 8AGC OE 

6 VELO ; Velocity Model 0 

7 VELl : Velocity Model 1 



CLOCK 

SCONT 

sour 



Figure A-6. Troubleshooting Error Code 21. 
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Error Codes 22 through 25. Abnormality on file address $1E and $1F. 

^^ar^ 

In the initial diagnostics at power on while 
write-to-read operation is being performed, the 
signal states are as follows: 

1. If no write data is sent, al]L the read data 
detecting signals (TMSR, DNOIS, DBOB, and DIM) 
should not be detected. The DIBG should be 
detected. 

2. If write data is sent, all the read data signals 
(TMSR, DNOIS and DBOB) should be detected. DIM 
and DIBG signals should not te detected. 

In addition to the above, GOB and STS signals 
should not be detected at initialization. 


Check file address $1F using the field 
tester during the write cycle. 

^.^''LairpO>s.,..^^ Yes 

<1, 6, or 7 is^> 

lit? / 


Replace PCA 1A06 . If probiLon 
is not corrected, replace ]?CA 
1A05. If still not corrected, 
replace the write/read PCA. 


Replace PCA 1A06. If problem 
is not corrected, replace 
PCA 1A05. 


Notes: 

(1) File address $1E : Read 

Bit 0 TMSRO: Time sensor 0 0 

Bit 1 IMSRl: Time sensor 1 0 

Bit 2 TMSR2: Time sensor 2 0 

Bit 3 TMSR3: Time sensor 3 0 

Bit 4 1MSR4: Time sensor 4 0 

Bit 5 TMai5: Time sensor 5 0 

Bit 6 TMSR6: Time sensor 6 0 

Bit 7 TMSR7: Time sensor 7 0 

(2) File address $1F : Read 

Bit 0 GOB : Go tag 0 

Bit 1 STS : Status flag 0 

Bit 2 TMSR8: Time sensor 8 1 

Bit 3 DNOIS: Detected noise 1 

Bit 4 DBOB : Detected beginning of block 1 

Bit 5 DIBG : Detected inter block gap 0 

Bit 6 DTM : Detected tape mark 0 

Bit 7 0 : Logical 'O'. 0 


Write 

1 

1 

1 

1 

1 

1 

1 

1 

Write 

0 

0 

0 

0 

0 

1 

0 

0 
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A0046 MTU TROUBLESHOOTING 



Figure A-7. Troubleshooting Error Codes 22 through 25. 
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AOlOO 


MTU TROUBLESHOOTING 



Continued on 
sheet 2 of 3 


Error code $ 45 


Error Code $ 41 


Error code $ 42 


Error code $ 43 


Error code $ 46 


Error code $ 47 


B03P-5280-0341A 
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AOlOO 


MTU TROUBLESHOOTING 



Error code $ 49 


Error code $ 50 


Error code $ 51 


Error code $ 52 


Error code $ 53 


Error code S 54 


Error code $ 55 


Continued on 
sheet 3 of 3 
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AOlOO MTU TROUBLESHOOTING 



Error code $ 56 


Error code $ 57 


Error code $ 53 


Notes; 

(1) Unit check lamp flashes if the error occured during a load sequence. 

(2) Push the Reset button to reset error. 
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Push LOAD REWIND button 


I 

00 


GJ 

0 

01 

13 

I 

Ul 

to 

00 

0 

1 

o 

00 


o 

to 

> 


Slgosls CO 
delve the 
each sections 


Sensor 

signals 


LOAD 

(Window Close) WNDCL 

(Pressure Valve) PRSVL 

(Solenoid Valve) SOLVL 

(Air Supply Drive) AIRDV 
(Reel Power on) EPWR 

(Cartridge Close) CTGCL 
(Hachine Reel FWD) MRF 
(Hschine Reel BWD) HRB 
(File Reel FWD) FRF 

(File Reel BWD) FRB 

(Cleaner Drive) CLNDV 
(Servo OM) SVON 

(Servo OK) SVOK 

(Search BOT) SHBOT 


Tiaer 


ISiL 


'O' 

'O' 


100 I 200< 

ms ms 


2000ms 


100(1 


(Window Closed) 

VDCLS - 


(Low Tape) 

LWTP - 


(Hub Locked) 

HUBLK 

JJIL 

(Cartridge Opened) 

CGOPN 

■O' 

(Column In File) 

CLIHF 


(Column In Machine) CLINK 

JiSL 

(Tape Presenc) 

TF 

jjii. 

Voltage Liaic File)FVLF 


Voltage Limit 

BVLM 

— 

Hachine) 

BOT 

— 


SOOOmii 


1600 


A5 
-* 42 


run. 


43J, 


J6 


■49 


SO 


1000 

ms 


8600bs 


ISOlBS 


<500 


3000ss 



The Cape is running CO 
search for Che BOX. 
4000ms 
TOOms 




55 


,53 


JL 


§ 


Note: The marks ' v ' Indicate the timings when the program checks the logical level of each sensor 
during auto loading. The hexadecimal number in upper of the nark ' e ' means Error code 
which is sec to ER register. 
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MTU TROUBLE SHOOTING | 

Error codes 31 and 45. Window open/close failure. 



Notes; 

(1) Window open/close failure is due to drive syston, microprograms, or 
mechanism. 

(2) Use the field tester to issue command $B6 to open and close the 
window. 
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AOllO 


MTU TROUBLESHOOTING 



for window to open 



Figure A-8. 


Troubleshcxjting Error Code 31. 
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A0120 MTU TROUBLE SHOOTING 


Error Code 41. Cartridge open/close problem. 
(star^ 


With no tape installed, use field 
tester to check file address $1B. 
(LI) should be off. 





Jal Off 


Press the UNLOAD switch on 
the MTU front panel to open 
window. Install a tape with 
cartridge. Check cartridge 
position. 


LI on?: 


Replace PCA in 
slot 1A02 


:l 1 off?) 



Replace the 

1 Yes 

cartridge sensor 


Problopa^ 

2 orrected> 


Replace PCA 
in slot 1A02 


Resume 

operation. 


LI on? 


Check file address $1B. 
should be on, indicating 
the cartridge is closed. 


. L2 
ng that 

dj 


Replace the 
cartridge sensor 


2 lit? 


Replace PCA 1A02 


L2 lit 


/ 


Replace cartridge 
open switch SW6 
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This circuit is set to open cartridge 
vdien enable (CMTEN) signal is 
sent fCNTEN » 0). 


:ode 41. 


;41A. . .02A 


A-: 











Air Supply Motor Problem 
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I^gle PCA at 


STAIT 

I 


lAOSL-M 

AIIOV 


•I* 


lAOSL-11 — 
AIU 

(for, start 
int) 


!• 


Has. i 
MS. 


Figure A-10. Timing chart. 
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MU TROUBLESHOOTING 


Pressure and Solenoid Valves problan. 
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A01331 


MTU TROUBLESHOOTING 



Logic; PCA «t IA05 


STAllT 

>1 


lAOSL-13 

VALVA 


1A05L-1S 

VALVB 


Figure A-11. Timing chart. 
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Machine Reel Motor Trouble 
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A0140 


MTU TROUBLESHOOTING 


Signals are available on MTU logic gate 
motherboard at these locations 



Check points: 



Figure A-12. Machine reel motor troubleshooting. 
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MTU TROUBLESHOOTING 


File Reel Motor Trouble. 




Oieck that FVLF = '1' and BVLF 
when reel is not rotating. 





JHa. 


Replace PCA 1A04 


Use the field tester to check 
file address $19. L2 and L3 
should be off when file reel 
is stopped. 



iJSL 


Yes 


The signals listed below aiire 
available on the motherboai^d 
at the rear of the MTU logic 
gate. When the reel is stopped, 
the signal states are as follows: 
FCWP = '0' 

FCWN = '1' 

FCCMP= '0' 

FCCWN= '1' 


FCCMP, and j>— 1 No 

^\FCCWN correct^^ ' 

Yes 

Rotate file reel clockwise (use 
code $C6 ) /counterclockwi se 
(code $D5) with field tester 


Replace PCAs 1A05 
and 1A06 one at a 
time. 



No 


(!) 
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A0141 


KTU TROUBLESHOOTING 




Figure A-13. File reel motor trc'Ubleshooting. 
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A0150 


MTU TROUBLE SHOOTING 


Tape does not Wind onto the Machine Reel. 


1. Check that binding 
does not occur on 
output plates of 
threading chute and 
no obstructions to 
threading chute. 

2. Check pressure valve 
for switching per MAP 
A0160 and figure A-15. 

3. check and adjust air 
pressure per K0190. 


1. Check that no obstacle 
occurs in the tape 
passage and that the 
tape end is not bent. 

2. Check that auto-cleaner 
has not been activated 
thereby blocking the 
tape passage. The air 
cleaner can be retracted 
out of the tape path by 
Issuing command SB2 from 
the field tester. 



_Ito_ 




Was tape 
ed from thre; 
chute? 



Pos A 



No 


Has tape 
passed over 
magnetic head^ 
'\BectlonlL 


Yes 



Yes 



1. Check that no gap 
exists between 
column and column 
coverglass. If 
gap exists, then 

adjust it per 
L00280. 

2. Check for no gap 
between upper 
channel and plate. 

3. Check that pres- 

sure valve has 
been activated. 

4. Check that 
solenoid valve 
has not been 
activated. 

Other wise, air 
will blow tape off 
of the upper guide. 

5. Check and adjust 
air and vacuum 
pressure per K0190. 


I 1. Check pressure valve 
for switching per MAP 
A0160 and Figure A-15. 
2. Check and adjust vacuum 
level per K0190. 


Note: 

(1) Tape does not wind onto machine reel even though it has been loaded 
from file reel. 

(2) See accompanying figure for referenced tape positions (pos). 
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MTU TROUBLESHOOTING 



Figure A-14. 
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A0160 


MTU TROUBLE SHOOTING 


Tape in Vacuum Column Problem. 



Determine whether the Machine 
reel is driven counter-clock 
wise after tape has been 
loaded into both columns and 
beginning of tape has been 
detected during autcxnatic loading. 



Yes 


Perform the following: 

1. Check that the tape has not been 
folded, creased, or damaged and 
that the threading end has a 
smooth, clean cut. Repair the 
tape or discard it. 

2. Check that no gap exists 
between column and column cover 
glass. If gap exists, adjust 
the cover per L0280. 

3. Ronove tube connected to solenoid 
valve, plug hole that the tube 
fits into, and retry AUTOLOAD 
procedure. If successful, 
replace solenoid valve and 
troubleshoot per A0131. 
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Figure A-15. 
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A0170 


MTU TROUBLE SHOOTING | 

Error Codes 60, 61, 62, and 63. Tape Loop Alarm 



Notes: 

(1) The unit check signal can be nvonitored at file address $04, bit 0. 

(2) CPA and CPB can also be monitored at AA6 using an oscilloscope and AB6 
at the MTU logic gate motherboard, respectively. 

(3) A complete checkout of the capstan and tape loop is contained in KOllO 
and K0240. 
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MTU TROUBLESHOOTING | 

Problem while operating at normal speed 
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A0300 


MTU TROUBLESHOOTING 
Error code 42. Low tape marker detection problem. 



Note: 

(1) Signals can be monitored at the MTU logic gate motherboard. 
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A0300 MTU TROUBLESHOOTING 


Machine Reel 



Figure A-16. Troubleshooting Error Code 42. 
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An error occurs when either 
of the right or left column 
in signals are detected 
before feeding the tape. 


Check the following signals 
when the columns are enpty: 
File address $1B 
Lamp 3 = CLINF 
4 = CLINM 




'XLINM and^ 
CLINF = 'O'* 


Perform an autoload. If a 
tape loop does not enter 
into the column within a 
prescribed time, (a column 
in signal is not detected), 
then there is an error. 



■^Autoload \ 
..successful 


Check BOT/EOT 
sensor per 
K0210. 




Replace PCA 

No 

1A06. 


Perform a midload after 
manually winding tape 
onto machine reel. 

^X^Tape\. No 

<^oop in the^> 1 

^xcolumn?-'^ t 



Disconnect one side of the 
connector to the pressure 
switch (where error is 
detected) and recheck 
CLINF and CIJNM. 

Yes ^.^CLim or\ 
"^^INF = '0'^ 


A0160 


Start the air supply using 
the field tester ($A4) and 
toggle SSS. The tape loop 
should be in the middle of 
the column, and the tape 
should be wound on both 
reels. 


Replace PCA 1A04. 


'■'^INM and ^ 
.INF are = '0!J 


Replace the 
faulty pres- 
sure switch 
(SWl or SW2). 


Check and adjust column pressure as 
described in K0240. If problem has 
not cleared after adjustment, replace 
the pressure switch. 


Replace PCA 1A04 
and iA06. 
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A0310 MTU TROUBLESHOOTING 


Colunn 



Figure A-17. Troubleshooting Error Codes 46, 47, 54, and 55. 
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A0320 I MTU TROUBLESHOOTING 
Error Codes 43 and 64. 
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A0320 


MTU TROUBLESHOOTING 


Auto Hub ASM 



Figure A-18. Troubleshooting Error Codes 43 and 46. 
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A0330 


MTU TROUBLESHOOTING 


Error Codes 80, 81, 82, 83, and 84. Abnormality in Write/Read Status. 


1. When the write erase status is set, 
both the WVON signal and the ECON 
signal are set to ON within a 
prescribed time, and they must not 
be reset within that time. 

2. When the read status is set, both 
the WVON and the ECON are reset 
within a prescribed time, and they 
must not be set within that time. 


Check for +12 V at connector 
CHWR, pin 1. 


. _ . 1 

Yes 

' 

Press REWIND on the MTU front panel. 
When the tape stops, set the field 
tester switches to $01 for forward 

Replace PCA 1A02 



motion. Set the field tester 
switches to $E8 for the write mode. 
Use a dual trace oscilloscojie to 
check the following signals. Note: 
set bit 2 high in register SOB to 
activate the erase mode. Issue 
command $E0 to activate the read 
mode. If checking is impossible, 
replace the write/read PCA, 1A06, 
and 1A05. 


No 


Both 

ION and ERON ^ 
^normal 


-<^1XIN 

nc 



No 


Yes 


Doth 
and EC 
.jionnal?. 




Yes 


Both 

CLOCK and SCONti 
normal?^ 





iNo 


Yes 


SOUT norroal? 


1 ^ 


Yes 


No 


Replace PCA 1A05 
and 1A06 


Replace write/read PCA 


A-56 


B03P-5280-0341A. . .02A 









A0340 
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1A05 



1A06 

1A06 Cl 

»J13_ 

-33«, 

Write/ 

read 

PCA 

CHWR 

16 

WVON T 



1 srnNT 

29^ 

18 

ABW - AAY 

ALV BBS 


►>32 

^ SOTTF 



ECON Y 

►>25 

WTOM ^ 

35i, 

1 

12VFP Y 

►>3§ 





1 EROH ' 1 

L.: 


CLOCK 

SCOOT 

SOOT 


Ips 

2 3 4 5 6 7 8 9 10 11 12 13 14 IS 16 



t t 


ECON WVON 


File 

address 


SOB 


Sob 


Lamp 

ALUOK 

( WTON) 


WRTC "^0~ { 8 


(Write Control) 

WVON * 0 * 



J 

1 

(Write Voltage MAX 64 js I 

( ERON) 

H MAX 3.2na 

ERSC 'O' 

I 


(Erase Control) 

ECON 'O' 

r 

1 

(Erase Control 

ON) 

-• -►j H4X 3.2m8 

►ImaX 3.2ms 


Figure A-19. Troubleshooting Error' Codes 80 through 84. 
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A0340 


rmj TROUBLESHOOTING 


Error Code 85. 



Notes : 

(1) An error results if no IBG (inter-block gap) is detected within a 
specified distance. Write voltage is normally set to ON within the IBG 
when writing data in the streaming mode. 

(2) Signals can be accessed on the MTU logic gate motherboard. 
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A0340 


MTU TROUBLESHOOTING 


KRTC is set on if read head detects inter-block gap. 



$1£. LO,(1B06 a:) TMSR 0 


Connector CHAP, pin 1 on uTite/read PCA RD 0 



Figure A-20. Troubleshooting Error Code 85. 
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A0350 


KTU TROUBLESHOOTING 


Error Code 49. Tape did not reach BOT sensor. 


(st^^ 

An error results if tape does not j 
pass over BOT/EOT sensor after 
predetermined tinve lapse since 
pressing the LOAD REWIND switch. 



Yes 


ror whenx. 
^sing a specif 
tape? 

' No 



Check for following: 

1. Whether toe of 
tape is chamfered. 
Whether mail tub 
is mounted straight. 
(See illustrations 
of tape.) 

Repair and/or 
replace tape. 


2 . 


3 . 



^/is tape 

ij Clocked securely 

auto-hub^ 


1 . 


Ensure the auto- 
hub is secure and 
there are no signs 
of obvious damage. 
If necessary, ad- 
just per L0180. 
Refer to A0320. 
Replace auto-hub 
(L0180). 


. No 


Replace PCA 1A04 
and BOT/EOT sensor. 


Check and adjust BOT/ 
EOT detector if error 
results and if tape 
has passed over [JOT/ 
EOT sensor (K0210). 



3. 


Perform the following 
checks and adjustments: 

1. Ensure that the 
belt between air 
supply motor and 
pump is tight and 
is not slipping. 

2. Check whether 
pressure valve 
operates normally. 
(A0160) 

Check that tube 
between pressure 
valve and threading 
chute is secure. 
Check and adjust 
pressure when auto- 
threading. (K01901 
Check that no 
binding occurs on 
tape threading chute 
surface. 

Clean all surfaces 
that make contact 
with the tape. 


5. 


6 . 
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Magnetic tape 


Chamfering 


C 


Mail tub 


Magnetic cape 




Set straight 


Figure A-21. Tape rim end. 
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Error Codes 50 and 51. 



An error is detected if: 

1. Reel loaded signal (FVLF) is detected 
before BOT/EOT. 

2. No reel loaded signal is detected after 
predetermined elapsed time after tape 
passed over BOT/EOT sensor during auto- 
loading. 

3. Reel loaded signal (BVLM) is detected 
before file reel rotates counterclock- 
wise during mid-loadinq. 



lid-loading; 


Error \ 
::ode $50> 


-^Has tape 
wound onto 
tachine reel> 


>0150 


Re-execute mid-load tape 
and check for signal BVLM 
at register address $1B. 

L5 will be on when BVLM = l 
and BVLM = 0. 

(See illustration.) I 


Reload tape and check 
for signal FVLF at register 
address $1B. L6 will be 
on when FVLF = 1 and off 
when FVLF = 0. (See 
illustration. 


^BVLM normal?; 


Replace PCAs 
1A06 and 1A05 


^FVLF normal?.. 


Replace PCAs 1A06 
and 1A05. 


Replace PCA 1A04. 


Notes: FVLF: Forward voltage limit file. 

BVLM: Backward voltage limit machine. 
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A0360 MTU TROUBLESHOOTING 


FVLF: Forward Voltage Llmic File 
BVLM: Backward Voltage Limit Machine 



f 


File reel is pulled because 
tape winds around machine reel. 


Reel loaded check when auto- loading 


File reel 



Machine 

reel 



Machine reel is pulled 
by file reel. 


Reel loaded check when mid- loading. 


Figure A-22. Reel loaded check when mid-loading. 
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Error Code 52. 


Start; 


An error will result if: 

Length of tape from the toe to the EOT 
marker is too short. Tape stops running j 
but EOT was not detected. Check for the j 
following conditions: 

1. EOT marker is located 4.9 + 0.6 m (14 
to 18 feet) away fran toe of tape. 

2. Tape has no obvious defects within the 
area fran tape toe to EOT marker. If 
tape is questionable, replace with a 
tape of known good quality. 


Tap^ 

^OK?/ 


Position EOT 
marker at 
correct loca- 
tion or re- 
place tape. 



Check and adjust EOT/EOT 
detector (K0210) 



'"^BOT/EOT No 

detector 


Set the field tester to 
display register address 
$19. Lamp L6 should light 
when EOT is detected and 
should be off at all other 
times (EOT not detected) . 


[ndications^ 
^correct? ^ 


Replace PCA 1A04. Replace 
EOT/EOT sensor per L0060. 


Replace PCA 1A06 


Replace PCA 1A04. 

and 1A05. 
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A0380 MTU TOOUBLESHOOTING 


Beginning of tape (BOT) 



Figure A-23. Trouble shooting error code 52. 
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Error codes 35, 40, and 65. 



Note; 

See A0020, Figure A-1 for pin location on the MTU motherboard. 
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Error Codes 56 and 57. 



Check and adjust capacitive 
sensor (K0240). 



Capacitive^X 
^ensor adjustatien^ 
OK? 


Perform an auto-load or mid-load 
and check for the signals shown 
in Figure A-25. 


If unable to make 
adjustments per K0240, 
replace capacitive 
sensor per L043. If 
error still occurs, 
replace PCA 1A04. 



CSVON \ 
signal normal^ 


Signals 

-^ince detecting^ 
column-in for each 
'\column normal?/ 


Replace PCA 1A04 and 
Tape Drive B PCA. 



Replace PCA 1A05 
and 1A06 


Note: An error results if the tape loop passes the warning detection hole 
after the column-in signal (tape in vacuum column) has been detected 
during loading. 
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A0430 


MTU TROUBLESHOOTING 


Monitor all signals except for 
CLI^W and OilNF at the MTU motherboard 
at these locations. 



AK5- 

CSVON 




1 

ALV. 

AH:OK"l" 

-BB5 


File reel 
encor 



CSVON 


$1B, L4 CLINM 


"jf" 


n 


Column-in detection on machine aide 


Machine 
reel drive 
aignals 


MCtfP - — - 

MOWN L 

Mccwp iJTinrtriiiJTJ~UTiTr^^ 

MccwN r 


Machine reel servo on (tape loop la stopping 

JinjuirinjijTrir 


FCLM 


juTjmnnrLTuir 


Column-tn detection on file side 


$1B. L3 CLINF L____ 

rFcwp unjTTiJTJiJTnjiJTri^^ 


File 
reel drive 
signals 


FCWN - 

FCCWP- 

FCCWN 

NCLF 


J File reel servo on 

jnjmm-Lrinr 


ITUimniUl 


Figure A-25. Troubleshooting Error Code 56 and 57. 
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Error codes 74 and 75. 



A-70 
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A0500 


MTU TROUBLESHCXDTING 


Error codes 72 and 73. 



Manually rotate capstan motcjr with servo 
set off and check for presence of capstan 
tach (CPA and CPB) . Monitoir CPA and CPB 
at register address $14, Lairp L2 and L3, 
respectively. The signals iire present if 
the lamps go on and off while rotating 
the capstan. 


No 


If CPA and CPB 
are not detected, 
replace the 
capstan motor per 
L0130. 




Note: See A0020. Figure A-1 for ADV pin location on the MTU motherboard. 
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MTU TROUBLESHOOTING 


While capstan 
la rotating 
forward 



Whlla capstan 
la rotating 
backward 





The measuring posl* 
tlon Is a check 
terminal, DAC, of 
1A04, 


Figure A-26. Troubleshooting Error Code 72 and 73. 
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Error Codes 70 and 71. Capstan Tach Error 
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MTU TROUBLESHOOTING 



Capstan circuit 


- Forward 


Backward . 


CTPA 

CTPB 

CPA 

CFB 



"U 

h-Check with aax. 4»a — *| 


ACT 'O' 

'O'f 


CFLOK 

CPA or CPB izrinnMiiiiii- 



Figure A-27. Capstan circuit and signals. 


Capstan motor 



Capstan 

tach 

circuit 


u 


Capstan signals 
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Mid-Loading Trouble 



Mid-loading is acconplished as follows; 
Press LOAD button with tape in the vacuum ] 
column and wound onto both reels. 


Air 

'supply motor^ 
3rate^ 

Yes 


No- 




Perform column-in eiction after 
setting MIDLD because tape present 
(TP) has already bejen '1'. 


Error^\^ 
^X'^curs before^^, 
^''v3j;^ls rotate>^ 


.Yes 


rotates 

^\raunterclockwis§?- 


No 


Tno 

z 

Troubleshoot 

f. 

per error code. 



Yes 



Machine 
reel rotates 
counterclockwi s^ 



Troubleshoot 
per error code. 


Rewind tape after running forward 
about 9 m if low tape has been 
detected; otherwise, continue 
rewinding. Go to A2000. 
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Signal to 
drive the 
each aection 


Sensor signals 


Push Load Rewind button 




Note: The marks indicate the timings when the program checks the logical level 

of sensors during mid- loading. The hexadecimal number in upper of the mark 
means Error code which is set to ER register. 
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Error Codes 60, 61, 62, and 63. 
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A2010 


MTU TROUBLESHOOTING 


No Rewind Operation is Performed 


High-speed rewinding in offline mode is 
executed by pressing LOAD/REW];nd button 
or Issuing rewind conmand $42 from field 
tester with field tester connejcted to the| 
MTU. 

31 



Rewind 
operation is 
"^'^ecuted in offlini 
mode? 


Yes 

Issue rewind catirand from I 
FMT in online mode. 



Monitor lamp 7 (L7) (LDRK) 
of file address $15 while 
pressing LOAD/REWIND button 
on the MTU front panel. 



Lamp 6 at 
register address' 
$02 lit? 


Yes 


Lamp 0 at 
register address 
$19 lit? 







Replace PC^. 1A05 
and 1A06, and 
interface cable 
(operator panel) 
one at a time. 


Lamp 6 at 
(register addres^ 
$02 lit?. 


Yes 


No 




Replace PCAs 1A05 and 
1A06 one at a tiitie. 


Set field tester switches 
to $42 for high-speed rewind 
and toggle the SSS switch. 


Lamp 7 lit' 
and tapje 
rewinding?, 




Yes 



Replace PCA LAOS 

Replace MTU operator panel. 
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A2020 


MTU TOOUBLESHOOTING 


Capstan Rotation does not Accelerate Gradually 



Notes: If tape warning area (TWA) signal has not been detected, tape is 
wound forward about 13 cm at constant speed, then runs backward for 
0.5 seconds at 200 ips. Tape speed then increases to 600 ips or 500 
ips. However, forward running will not occur if TWA has been 
detected. 
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Tape Loop Trouble in Columns (200 to 600 ips, and 600 to 200 ips) 


Start 


Check for HSCM (register address $1A, L6) and 
HSCF (register address $:LA, L7) with tape 
stopped, as follows: 

1. Use field tester to let capstan drive position 
tape loop with air system on. Use $AC to move 
forward and $AD to move backward. 

2. Manually lower file column loop slowly per 
Figure A-28, and stop it near HSCF signal. 

3. Manually wind machine column loop slowly per 
Figure A-28, and stop it near alarm detection 
hole to check for HSQ'I signal. 


X For HSCF signal,\^ 
'0' if loop is at center 
of column; '1' if loop 
V is near alarm tie- y 
\ tection hole? / 


/ For HSCM signal, Nv 
' 0' if loop is at center^ 
of column; '1' if loop 
is near alarm de- y 
\ tection hole? / 


A0550 



Check and adjust column 
sensor (K0240). Replace 
capacitive sensor peir 
L0430 if unable to correct 
the problem. 

Notes: After tape is rewound for 0.5 seconds at 200 ips, tape speed 
accelerates gradually by 40 ips per 100 ms if speed down signal 
(HSCM/HSCF) from reel controller does not become '1.' Speed 
decelerates gradually by 40 ips per 100 ms if speed down signal 
becomes '1.' If low tape marker is detected, then tape speed 
decelerates gradually at intervals of 100 ms. 
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MTU TROUBLESHOOTING 


Machine colunm 
alarm detection 
hole 



Figure A-28. 
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Tape is Rewound at High Speed Until the EOT 



Using the field tester, issue oommand $42 to 
rewind tape at high speed. Monitor LWTP at 
register address $14, Lamp LI. 



Notes: If tape is rewound at high speed and runs low, then tape speed 
lowers frcm 600 or 500 ips to 200 ips until EOT is detected. 
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MTU TROUBLESHCX)TING 


Low tape 
marker detected 

i 



MSRUN 


Tape speed 600 Ips 
or 

500 Ips 



'O' when low cape 
marker Is detected 


Machine reel 


Low cape marker 
(Reflector) 






ADX- 

Afi3- 


-ALWT 

LWTP 


“ALX 



lAAX 


HSRUN 


Output voltages for either of two low- tape 
markers should be 1.4 V or more. 


ALUT 




1.4 V or more 


LWTP 




Figure A-29. 
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A3Q00 i MTU TROUBLESHOOTING 
Trouble During Unloading 
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Unload Timing Ctiart 


Push Unload button 


(Servo OH) SVON '1* 

(Servo OK) SVOK ^1* 

(Pile reel BUD) FRfi '0' 

(Machine reel PWD) MRP *0* 

(Machine reel BWD) MRB 

(Pressure valve) PRSVL 'Q* 
(Solenoid valve) SOLVL *1* 

(Error sarker drlve)EHKDV *0* 


(Column in machine) 

CLiim 

(Column in file) 

CLINF 

(Backward voltage 


limit machine) 

BVLM 

(Tape present) 

TP 


500 150 500 


Tape runs back- 
ward about 60 CO 
at constant 
speed 


(Air supply drive) AIRDV '1* 

(Cartridge close) CTGCL 
(Window close) WNDCL ’1* j 

(Reel power on) RPWR 'i* L, 


300 . 

- ws^LASOms. 


400 500 300 j 
ms. I. Ds I D8 


Not executed if no 
error mark is set 


Max. 

I 3000ms|. 13 sec 
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Unloading Failure 



Unload tape after rolling tape up to 
beginning of tape marker around reel. 
Press UNLOAD button or issue unload 
catmand $4F. 
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A3020 MTU TROUBLESHOOTING 


Error Codes 36 and 37. 


Start 


An Error results if Column-in signal 
is not reset within a specified time 
after tape is unloaded. 


contains taf^ 
'^loop? 



Start air supply motor (code $A4) using 
the field tester with tape on both reels 
and both tape loops at normal position. 
(This can also be done using autoload.) 
Monitor CLIMN and CLINF at register 
address $1B, Lamps L3 and L4, respectively. 


/L3\ 
^nd L4 
\on?/ 


/ Tape ^ 
remains in 
file column j 



A0140 


Unload or ratrave tape 
from columns. 

/^nd L4\ 

\off?/ 


Replace pres- 
sure switch on 
faulty side. 



Replace rcAs 1A05 and 
1A06 one at a time. 



A-88 


B03P-5280-0341. . .02A 







File and 

machine 

columns 



Figure A-30. Troubleshooting Error Codes 36 and 37. 
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Error Code 38 and 48. 
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MTU mOUBLESHOOTING 


Ready Troubleshooting 



Unload tape and press ONLINE switch on 
MTU front panel. Monitor the OiJL signal 
at register address $19, lanp 0. 



■No 


Yes 


Monitor the READY signal 
at location BD9 on the MTU I 
logic gate motherboard. | 
3e: 





Replace PCA 1A05. If 

Lanp 0 or READY indicator 
on the control panel are 
not off, replace the 
control panel. 



READY 


No 



' — 

^ 

Replace PCA 1A05 and 

1 

Yes 

MTU operator panel. 


READY 

:^ignal on operate^ 
panel lit?. 


Yes 


No 

^ ’ 


Replace PCA 1A06 and 
MTU operator panel. 


Press the RESET switch 
on the MTU operator panel, 




Lanp 0 

Cpn field teste£^ 
is on?. 


Yes 


READY 

^signal at BD^ 
Js 


No 


No I 



Yes 


READY 
lamp on operator 
lel is off? 


Replace PCA 1A05 and 
MTU operator panel. 




Yes 

___ 

Replace PCA 1A06 and 

Y 

MTU operator panel. 


Notes: After loading magnetic tape: 

1. When ONLINE button Is pressed, ONL (online) is set to '0' and 
READY is set to '1', then READY lamp lights. 

2. When RESET button is pressed, ONL is set to '1' and READY is 
set to 'O', then READY lamp goes out. 
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A4000 


MTU TROIBLESHOOTING 


Operator panel 



ONL 


READY 


-AH5 

-ADS 


U06 


Figure A-31. Ready troubleshooting. 


A-92 


B03P-5280-0341A. . .02A 






A5000 


MTU TROUBLESHOOTING 


Error Codes 86 and 87. File Prote(3tion and Lamp Trouble 



SWRS (:3et write status) , SEES (Set erase status) , 
WSTC (Mrlte control) and ERSC (Erase control) 
are reset in idling routine of nicroprograa, 
by FP [File Protect). 


Figure A-32. File protection and lamp troubleshooting. 

Notes; 

(1) SWRS (set write status), SERS (set erase status), WRTC (write 
control), and ERSC (erase control) are reset by FP (file protect). 

(2) Monitor FP at register address $1D, Lamp 0 using the field tester. 

(3) Monitor FtK at the MTU logic gate motherboard at location AEU. 
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A6000 


MTU TROUBLESHOOTING 


Error Code 30. Error Marker Drive. 




Error code '99' displayisd 
showing that error code mark (e) 
has been staiif)ed on the file reel 



SEMK (Set Error Iterk): Monitor at register address $02, lari) 4. SEMK 

SVOK (Servo Motor OK) : " " " " " $03, lamp 4. SVOK 

MCDV ( Error Marker Drive) : " " " " $04, lamp 1. EMKDV 

H4KPW (Error Marker) : Monitor at MID logic gate of motherboard at EMKPW 
location 4H2 





SOOms 150ms 
)• H 


-24V 


BWVD (Error Marker Moved) : Monitor at register address $1B , lairp 7 . EMMVD ' 1 ' 


® SEMK (set error mark): 

@ SVOK (servo motor (X): 

® EMKDV (error marker drive): 
® EMKPW (error marker drive): 

(5) EhMVD (error marker moved): 


Monitor at register address $02, lanp L4. 
Monitor at register address $03, lamp L4. 
Monitor at register address $04, lamp LI. 
Monitor at MTU logic gate motherboard at 
location AH2. 

Monitor at register address $1B, lanp L7. 


Figure A-33. 
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Read/Write Troubleshooting Procedures 



Continued on 
sheet 2 of 2 
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A7000 


MTU TROUBLESHOOTING 


Frcxn sheet 1 of 2 
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A7001 


MTU TROUBLESHOOTING 


ReadAfrite Troubleshcxjting 
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A7001 


MTU TROUBLESHOOTING 


Item 

Operation Procedure 

Field tester 

Code 

Setting 

switch 

Remarks 

(a) 

write node 

1 

Low speed PE 
Low speed GCR 
High speed PE 
High speed GCR 

$E8 

SEA 

SEC 

SEE 

sss 


(b) 

Read mode 

1 

Low speed PE 
Low speed CXH 
High speed PE 
High speed GCR 

SEO 

$E2 

$E4 

$E6 

sss 


(c) 

PE 3200 fci 
write 

1 

Set to PE write mode 
at item (a) 

sss 




2 

$89 


sss 


(d) 

Block write 

1 

Set to write mode 
specified at item (a) 

sss 




2 

$2S 


sss 


(e) 

FWD read 

1 

Set to read mode 
specified at item (b) 

sss 




2 

Low speed: 

High speed: 

$01 

$02 

sss 


(f) 

GCR write 
mode with 
specified 
step 

1 

Step specification: 
step 6 : $C6 

Step 8 : SC8 

Toggle SSS 

switch 

twice 

First toggle causes 
tape to run; second 
causes tape to stop 



2 

Low speed GCR write: 

SEA 

sss 


(g) 

GCR read 
mode with 
specified 
step 

1 

Step/running direction 
specification: 

FWD step 6: $C6 

FWD step 8: $C8 

BWD step 6: $D6 

6WD step 8: $D8 

Toggle SSS 

switch 

twice 

First toggle causes 
tape to run: second 
causes tape to stop 

1 Block 

IBG 1 


CHAJ-l through CHAR-1, 
located on write/read 
PCA 


1B06-42 etc. 




Approxijnately 
2 Vp-p 

^ 


^ 100 mVp-p or less 


t ■ 15 ija±30Z (for 75 ips) 
t - 9 y 8 ± 30 Z(for 125 ips) 
t - 6 UB±30Z(for 200 ips) 


Figure A-34. Read/write troubleshooting. 
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A7002 


MTU TROUBLESHCXDTING 


Abnormality for Read Level 



Flexible printed cable 
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Prepare tape (write 3200 fci in the PE mode 
per A7100) on another MTU and perform the 
following operations: 

1. Set LEDs on field tester to IMSRO to TMSR8 
display mode. (Camand $1E and toggle COT 
switches. ) 

2. Set slice level to 64%. (Ccxnmand $F4 and 
SSSswitch. ) 

3. Forward read (Carmand $01 and toggle SSS 
switch.) 


< LED0 \ 
LEDS al] 
lit? / 


Renove write head connector and 
measure impedance of faulty 
track (Figure A-35). 


'^Impedanc^ 
“1.45 ohm^ 
20 % 2 ^ 


I Yes 

▼ 

Replace read/ 

— : ^ 1 

write head 


is tight at both ends. 

2. Replace write/read head. 
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A7002 MTU TROUBLESHCXXriNG 



Figure A-35. Read/write head (viewed from head connector side). 
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Abnormality for Read Level 


Check autocleaner for operation and 
mounting (K0290). Check for loose 
ribbon. 


Auto \ 
cleaner and 
oribbon CKZ' 


Read/write 

Jiead connector securel^>— No - 
installed? 


Adjust autocleaner and 
ribbon (K0290). Replace 
autocleaner per LOllO if 
adjustment does not correct 
the problem. 


I Correctly Install connector. 


Check the following voltage: 

Check terminal 

Voltage 

CHWR pin 1 

12 V + 10% 

CHWR pin 3 

+5 V + 5% 

CHWR pin 5 

-6 V + 5% 

Note: +12 V does not appear at CHWR, pin 1 

if no Write Enable ring is used or 

1 PROTECT switch 

is set to HIOTECT. | 


yoltage; 

\0K?/ 


Check write voltage 
(K0160). 


/Writ^ 

fvoltagey 


Replace write/ 
read PCA. 


(a 7002 point 2 
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A7004 


MTU mOUBLESHOOTING 


Abnormality for Read Level 
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Figure A-36. AC bias waveform (CHWR pin 31). 
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A7100 


MTU TROUBLESHOOTING | 

Troubleshooting for Read/Write Section (1600/800 rpi MTU) 
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A7100 


MIU TROUBLESHOOTING 


Continued fron 
sheet 1 of 2 
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A7101 I ^CTU TROUBLESHOOTING 

Troubleshooting for ReadA/rite Section (1600/800 rpi MTU) 



B03P-5280-034:LA. . .02A 


A-107 








A7101 


MTU TROUBLESHOOTING 


Itan Operation Procedure Field tester Ranarks 

Ctode Switch 

(a) Wtite mode 

1 NRZI : $E8 SSS 

Low speed PE : SEA 

High speed PE: SEE 

(b) Read mode 

1 NRZI ; SEO SSS 

Low speed PE : SE2 

High speed PE: $E6 

(c) NRZI 800 fci 

write 

1 S89 SSS 

(d) Block write 

1 Set to write mode SSS 

specified at itan (a) 

2 S25 SSS 

(e) FWD read 

action 

1 Set to read mode SSS Do not operate 

specified at itan (b) at high speed 

2 Low speed FWD : SOI SSS mode. 

High speed FWD: $02 

Low sp^ BWD : $41 

High speed BWD: $42 


Inter-block 


Terminals CHAJ,pin 2 through CHAR, 2 

on write/read 

PCA 


can 



PCA 1B06, pins 

42, 39, 40, 37, 
36, 33, 34, 31 



c - 25 ust3M (for 75 ips) 
t • 15 usilOZ (for 125 ips) 
t - 9 US±30I (for 200 ips) 


Figure A-37. 


Read/write troubleshooting. 
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Abnormality for Read Level (1600/800 rpi MTU) 
Note: Continued from A7100. 


^^NRZI level 
while performing 
■.^eck I in KOl^ 
good? 


Low speed PE 
'level while performing 
.. check II in K0140 ^ 
good? 


High speed 

"level while performing 
check III in K0140 
good?^^^/"'^ 


Failure 

occurs while tape 
}^s running forwarc^ 


Readjust any items that 
failed t^t. 

<adjustment> 1 Yes 


Prepare three tapes as 
described in A7100 and perform 
checks I through IV in K0130. 


^^Two oir\^ 
:jtore tapesa^ 


Replace read/ 
write head 


Check voltage levels as follows: 

1. NRZI mode: 

CHWR pin 38: -5.0 + 0.6 V 
CHWR pin 40: 0.0 + 0.6 V 

2. Low speed PE mode: 

o When RVl is fully rotated 
clockwise: 

CHWR pin 38: -5.0 + 0.6 V 
CHWR pin 40: 0.0 + 0.6 V 
o When RVl is fully rotated counter 
clockwise: 

CHWR pin 38: -2.0 + 0.6 V 
CHWR pin 40: +2.2 + 0.6 V 

3. High speed PE mode 

CHWR pin 38: -2.0 + 0.6 V 
CHWR pin 40: +2.2 + 0.6 V 


Check on FPC cable 
for connection. 
Replace read/write 
head. 


o Replace write/read 
PCA. 

o Replace PCAs 1A06 
and 1A05. 
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A7102 MTU TROUBLESHOOTING 



Figure A-38. Read/write head (viewed from head connector side). 


B03P-5280-0341A. . .02A 


A-111 




A7103 


MTU TROUBLESHOOTING 
Abnonnality for Read Level (1600/800 rpi MTU). 
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This section provides FMT and MTU power supply unit troubleshooting, 
MAP BOOOl and BOlOO, respectively. Power supply troubleshooting 
includes power related problems that are actually outside of the power 
supply unit. For exarrple, if an external device draws too much power, 
a power alarm will be generated. Alarm lights on the power supply 
unit front panel indicate that the cause of that alarm is external to 
the power supply. An illustration of each power supply unit front 
panel is included below for refesrence. 


FMT 



Mil) 



Figure B-1. FMT power supply unit. Figure B-2. MTU power supply unit. 
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MTU POWER SUPPLY UNIT TROUBLESHOOTING^ 


BOOOl 



B-2 
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IbOOOI I MTU POWER SUPPLY UNIT TROIJBLESHOOTING 


Continu€Jd from 
sheet 1 of 2 



Note; The following indications 
are power related but do not 
indicate a malfunction in the MTU 
power supply unit. The problan 
is in the assemtily. 


Fault indicator Laitps 

on MTU power supply unit 

Fault area or faulty subassembly 


0 

1 

2 

3 


1. 

Off 

off 

off 

on 

PCA 1A02 in the MTU 

2. 

Off 

off 

on 

off 

PCA 1A02 

3. 

Off 

on 

on 

off 

Tape drive A PCA on MTU side panel 

4. 

Off 

on 

on 

on 

PCA 1A02 

5. 

on 

off 

off 

off 

PCA 1A02 

6. 

on 

off 

off 

on 

PCA 1A02 

7. 

on 

off 

on 

off 

PCA 1A02 

8. 

on 

off 

on 

on 

Tape drive A PCA on MTU side panel 

9. 

on 

on 

off 

on 

Tape drive B PCA on MTU side panel 

10. 

on 

on 

on 

off 

Tape drive B PCA on MTU side panel 

11. 

on 

on 

on 

on 

Power supply cables not connected 
properly 
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BOlOO INI powm SUPPLY UNIT TROUBLESHOOTING I 


Start) 


Fault indications: 

(1) FMT power supply unit cannot be turned off 
using the IMT operator panel ON/OFF switch. 

(2) Error code or other visual indications 
indicate a possible power supply malfunction. 

(3) POWER ALARM indicator on power supply is on. 

(4) FAN ALARM indicator on power supply is on.^ 


^"^kWER ALARM 
^indicator on power^ 
^\supply unit 
^\is on?/^ 


Continued on 
sheet 2 of 3 


Check for +5 V at terminal 
TRMl on the power supply unit. 


E5)V present? 


Yes 



Replace both 5V 

L 

7.5A fuses. 

^ 


Check 

for -5.2V at 
TRMl 


V present?. 


+5 V present 
at terminal TRMl? 


Replace 
-24 VE fuse. 


, 1 

Replace 


1 


-5.2 V fuse 

1 



/^WER ALARMS ^ 


^5.2 No 

present?/^^ 


No .^ indicator on pow^ 
supply unit/^ 

’ ^\is off?-^ r 


present 

^at terminal TRMl?^ 


Replace the 
power supply 
unit. 


NORMAL^ 

V.END ^ 


Replace 200 E 3A 
fuse. 


4-5 V presentX, j|q 
. at terminal TRMl'^'s — , 
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Replace the 
power supply 
unit. 










BOlOO 


FMT POWER SUPPLY UNIT TROUEILESHOOTING 


From sheet 
1 of 3 
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IbOIOO I FMI POWER SUPPLY UNIT TROUBLESHOOTING 

(C) From Sheet 2 of 3 
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[ C I OFFLINE AND ONLINE DIAGNOSTICS 

C.l INTRODUCTION 

This section provides offline and online diagnostic routines for the 
Magnetic Tape System (MTS). The section is organized into four main 
topics: 

(1) A listing of routine numters, names, and execution times. 

(2) Procedures for initiating and terminating offline or online 
routines. 

(3) A listing of error codes; resulting fron malfunctions encountered 
during performance of a routine together with the probable cause 
of the malfunction. 

(4) A detailed description of each routine. 

The diagnostics are a maintenance tool to determine if the MTS is 
operating properly. If a fault exists, the operations will stop and 
the operator can use a field tester to determine the error code. A 
description of the error and the most probable cause(s) of the error 
are listed with the error code number. The user can then either 
replace that item or inplement other tests associated with that item. 

Exaitple: Routine Error 

code Description Fault location 

54 32 MTU capstan Capstan motor 

motor abnormal assembly 

The user can either replace the capstan motor assembly or test the 
capstan motor using L0130. 

In other cases that require replacanent of a printed circuit assanbly 
(PCA), refer to the PCA locatj.on charts. (A tab is provided for quick 
reference to the PCA location charts.) 

Offline and online diagnostics are similar to one another in that most 
routines are the same. However, execution times (run times) may 
differ, and offline diagnostics executes 11 routines that are not 
possible in the online mode. In addition, more control is offered in 
the offline mode. 

C.2 OFFLINE DIAGNOSTICS 

Offline diagnostics are performed with the field tester. Table C-1 
lists offline diagnostics routine numbers, names, and execution times. 
More detailed descriptions oi: routines are provided in the last part 
of FMT/MTU Diagnostics (see Etection C.5). 

If an illegal routine is attenpted during diagnostics, no test routine 
will be performed, and the routine indicator will display 00. An 
illegal routine is defined as any offline diagnostics routine number 
that does not appear in Table C-1, below. 
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C.2 


OFFLINE DIAGNOSTICS 


Offline diagnostics self-test programs for the FMT and MTU are stored 
in an FMT microprogram. Individual routines or sets of routines are 
executed sequentially and are performed with the field tester. The 
following conditions are required: 


(1) The operator should be familiar with the field tester (see Part I 
of this maintenance Manual for a description of the field 
tester) . 

(2) The MTU to be tested must be selected and placed in an online 
status. 

(3) A full reel of good-quality work tape (SRM 3200 or equivalent) 
with a file-protect ring must be used. 

(4) If interface cables between an FMT and controller are connected, 
the host controller power should be turned on. (Routine 00 runs 
all diagnostic programs and is independent of the controller 
power status.) 


Routines 80, 83 and 90 through 98 are utility programs. These 
routines have unique requirements and conditions for the tape used 
during execution. Refer to Section C.5 for those requirements and 
conditions. 


Table C-1. Suirmary of offline diagnostics routines. 


Routine Routine name 

number 

Maximum 

execution times 

00 

Test all diagnostics routines 

5 to 

6 minutes 

01 

Test all routines (host controller power on) 

5 to 

6 minutes 

10 

Microprocessor self diagnostics 

1.6 

seconds 

11 

LSR test partial 

1.6 

seconds 

12 

Local manory read/write test 

1.6 

seconds 

14 

External register write and sense bus test 

1.6 

seconds 

15 

Timer function test 

1.6 

seconds 

20 

Diagnostics program of controller 
interface printed circuit assentoly PGA 1 

1.6 

seconds 

21 

Diagnostics program of controller 
interface printed circuit assembly 2 

1.6 

seconds 

22 

Diagnostics program of tape unit 
interface printed circuit assembly 

1.6 

seconds 

23 

Routine to confirm MTU selection 

1.6 

seconds 

24 

EMT-WTU data bus test 

1.6 

seconds 

25 

Tacho pulse signal test 

1.6 

seconds 

26 

Tape speed detection circuit test 

1.6 

seconds 

28 

Repositioning counter and counter control test 

1.6 

seconds 

29 

Trap circuit test 

5.0 

seconds 

30 

FMTT L£I scan test 

1.6 

seconds 

31 

Time sensor and decoder test 

2.2 

seconds 

32 

Loop write/read (LWR) FMT phase encoded format 

1.6 

seconds 

33 

Loop write/read (LWR) FMT group coded recording 

1.6 

seconds 

34 

Loop write/read FMT nonreturn to zero I (NRZI) 

1.8 

seconds 


c-2 
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OFFLINE DIAGNOSTICS 


C.2 

Table C-1. Sumnary of offline diagnostics routines (continued). 


Rou 

num 

tine Routine names 

ber 

Maximum 

execution times 

35 

Loop write/read TU IF (tafse unit interface) 



phase encode 

1 . 6 seconds 

36 

Loop write/read TU IF group coded recording 

1.6 seconds 

37 

Loop write/read TU IF nonreturn to zero I 

1 . 8 seconds 

38 

Loop write/read RAf phase encode 

3 . 4 seconds 

39 

Loop write/read RAi group coded recording 

4.2 seconds 

40 

Error correction logic phase encode 

2 . 6 seconds 

41 

Group coded recording 1 track correction test 

1 . 9 seconds 

42 

Group coded recording 2 track correction test 

1 . 8 seconds 

43 

Group coded recording 3 track mask test 

1 . 6 seconds 

44 

Phase error pointer test 

2 . 3 seconds 

45 

Nonreturn to zero I correction test 

2 . 6 seconds 

46 

FMT control circuit test 

1 . 7 seconds 

50 

Reel servo test (sinple turn) 

8 . 6 seconds 

51 

Reel servo margin test 

9 to 31 seconds 

52 

Capstan sirtple running test 

13 to 27 seconds 

53 

Write current on test 

3 seconds (a) 

54 

Auto cleaner test 

14 seconds 

55 

Capstan servo margin test 1600 rows per 

38 to 43 seconds 


inch write 


56 

Capstan servo margin test 1600 rows per 

1.1 to 15 minutes 


inch forward and backward read 


57 

Capstan servo meirgin test 6250 rows per 

24 to 36 seconds 


inch write 


58 

Capstan servo margin test 6250 rows per 

26 to 38 seconds 


inch forward and backward read 


60 

Erase effect test 

7 . 3 seconds 

61 

Self aitplitude gain control circuit test 

7,4 seconds (a) 

62 

Group coded recording normal write test 

7.5 seconds (b) 

63 

Phase Encode normal write test 

8 seconds (b) 

64 

Nonreturn to zero I normal write test 

7.9 seconds (b) 

65 

Slice margin and read level test 

6.4 seconds (b) 

66 

IBG (Inter block gap) length check test 

15.1 seconds (b) 

70 

Feed through test 

7.3 seconds (b) 

71 

cross talk test 

6.9 seconds (bj 

73 

Phase Encode total read anti write test 

11.1 seconds (b) 

74 

G&roup coded recording total read and write 



test 

10.3 seconds (b) 

75 

Non return to zero I total read and write 



test 

9.3 seconds (b) 

79 

Special routine to test recidy status 

1 . 6 seconds 

80 

Test program for installation check out of 



azimuth and capstan alignment 


83 

Test program for conversion check out of read 

8 . 8 seconds 


anplifier 
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Table 0-1. Surrmary of offline diagnostics routines (continued). 


Routine Routine name 

number 

90 

Tape retention action utility 

91 

Data security erase and rewind utility 

92 

Read check to tape mark 

93 

Group coded recording write running utility 

94 

Phase Encode write running utility 

95 

Nonreturn to zero I write running utility 

96 

Back space to beginning of tape 

97 

Space to end of tape 



Maximum 

execution times 
; seconds 


(a) Execution time may be increased up to 12 seconds depending on 
tape quality. 

(b) Execution time may be increased up to 50 seconds depending on 
tape quality. 


C-4 
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C.2 


OFFLINE DIAGNOSTICS 


C.2.1 Performing Offline Diagnostics 


Follow these steps to initiate offline diagnostics: 

(1) If the MTU is Model L2, (dual FMT) set all ENABLE/DISABLE 
switches on the FMT opearator panel to ENABLE. 

(2) With the power turned off, connect the field tester to slot 1A08 
of the FMT. See Part I of this Maintenance Manual for a 
description of how to use the field tester. 

(3) Verify that the lamps are operating properly by setting field 
tester switches to $FCi. All lamps should be on. If lamps are 
not on. replace the fiedd tester. 

(4) Turn power on and set the OFL/ONL switch on the field tester to 
OFL. Ensure the two-digit display on the MTU is ”00” and that 
the Check Unit light is off. 

(5) Set the field tester svdtches SO through S7 to $B2 and toggle the 
CNT (register contents display) switch. 

(6) Set the field tester switches to $00 and toggle the SSS switch. 

(7) Set the field tester switches to $39 and toggle the SSS switch. 

(8) Set the field tester switches to $B2 and toggle the CNT switch. 

(9) Set the field tester switches to $00 and toggle the SSS switch. 

(10) Set the field tester switches to $3E and toggle the SSS switch. 

(11) Set the field tester switches to $B2 and toggle the CNT switch. 

(12) Set the field tester switches to $03 and toggle the SSS switch. 

(13) Set the field tester switches to $3C and toggle the SSS switch. 

(14) Set the field tester svritches to $A8 and toggle the CNT switch to 

start the diagnostic routine. Lanp LI on the field tester will 
go ON. 

(15) When the diagnostic routine terminates or is complete, lamp LI 
will go OFF. Check lamps L8 and Lll. If they are off, no error 
exists and FMT checkout is coitplete. 

(16) If either laitp L8 or Lll is on, set the field tester switches to 
$35 and toggle the CNT switch to display the routine number. 

(17) Set the field tester switches to $36 to display the error code. 

(18) Refer to Section C.4 for corrective actions. 
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C.3 ONLINE DIAGNOSTICS 

Online diagnostics can be initiated using a "start-test" ccninand from 
the host/controller or by issuing $00 (or $01) from the field tester 
(see C.3.1). A summary of the routine numbers, names, and execution 
times is listed in Table C-2. All tests are run automatically when 
Test Magnetic Tape System (TMTS) is issued fran the controller. TMTS 
is also coitinonly shown as Routine 00, 01, and "stairt test." 

Note that the routines and error codes for online diagnostics are 
identical to those for offline diagnostics except for execution times 
and for routines 79 through 83 and routines 91 through 98. These 
routines cannot be executed by the online diagnostics. 

Table C-2. Suninary of online diagnostic routines. 


Routine 

number Routine name 

Maximum 

execution times 

00 

Test all diagnostics routines 

5 to 6 

minutes 

10 

Microprocessor self diagnostics 

400 

s 

11 

Lai test partial 

400 

s 

12 

Local memory read write test 

900 

s 

14 

External register write and sense bus test 

400 

s 

15 

Timer function test 

800 

s 

20 

Diagnostics program of controller 

1.2 

ms 

21 

interface printed circuit asseiibly 1 
Diagnostics program of controller 

1.2 

ms 

22 

interface printed circuit assembly 2 
Diagnostics program of tape unit 

1.8 

ms 

23 

interface printed circuit assembly 

Routine to confirm MTU selection 

400 

s 

24 

E^-MTU data bus test 

1.2 

ms 

25 

Tach pulse signal test 

5 

ms 

26 

Tape speed detection circuit test 

3 

ms 

28 

Repositioning counter and counter control test 

5 

ms 

29 

l^ap circuit test 

5 

seconds 

30 

FMT LSI scan test 

12 

seconds 

31 

Time sensor and decoder test 

500 

ms 

32 

Loop write/read (LWR) FMT phase encode 

6 

ms 

33 

Loop write/read FMT group coded recording 

3 

ms 

34 

Loop write/read FMT nonreturn to zero I 

6 

ms 

35 

Loop write/read TU IF (tape unit interface) 
phase encode 

6 

ms 

36 

Loop write/read TU IF group coded recording 

3 

ms 

37 

Loop write/read TU IF nonreturn to zero I 

6 

ms 

38 

Loop write/read phase encoded format 

3 

seconds 

39 

Loop write/read Group coded recording 

4 

seconds 

40 

Error correction logic phase encode 

5 

seconds 

41 

Group coded recording 1 track correction test 

22 

ms 

42 

Group coded recording 2 track correction test 

16 

ms 
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Table C-2. Summary of online diagnostic routines (continued). 


Routine 


Maximum 

number Routine name 

execution times 

43 

Group coded recording 3 track mask test 

3 

ms 

44 

Phase error pointer test 

32 

ms 

45 

Nonreturn to zero I correction test 

24 

ms 

46 

FMT control circuit test 

22 

ms 

50 

Reel servo test (sirtple turn) 

8 

seconds 

51 

Reel servo margin test 

30 

seconds 

52 

Capstan sinple running test 

27 

seconds 

53 

Write current on test 

2 

seconds 

54 

Auto cleaner test 

15 

seconds 

55 

Capstan servo margin test 1600 rows per 
inch write 

42 

seconds 

56 

Capstan servo margin test 160(3 rows per 

1 

minute. 


inch forward and backward read 

30 

seconds 

57 

Capstan servo margin test 6250 rows per 
inch write 

38 

seconds 

58 

Capstan servo margin test 6250 rows per 
per inch forward and backward read 

40 

seconds 

60 

Erase effect test 

7 

seconds 

61 

Self airplitude gain control circuit test 

7 

seconds 

62 

Group coded recording normal wite test 

7 

seconds 

63 

PE normal write test 

7 

seconds 

64 

Nonreturn to zero I normal write test 

7 

seconds 

65 

Slice margin and read level test 

6 

seconds 

66 

IBG (inter block gap) length c^heck test 

15 

seconds 

70 

Feed through test 

7 

seconds 

71 

Cross talk test 

7 

seconds 

73 

Phase Encode (PE) total read jand write test 

10 

seconds 

74 

Group coded recording (GCR) total read and 
write test 

10 

seconds 

75 

Non return to zero I total read and write test 

8 

seconds 

90 

Tape retention action utility 

600 

s 


C.3.1 Performing Online Diagnostics 

Follow these steps to initiate online diagnostics: 

(1) Connect the field tester to the FMT (refer to Part I for a 
description of how to use the field tester.) 

(2) Set the ONL/OFL switch on the field tester to OFL. 

(3) Set the field tester switches 0-7 to $B2, and then toggle 
the CNT switch. 

(4) Set switches to $17 and toggle the SSS switch. 

(5) Set switches to $3D and toggle the SSS switch. 

(6) Set switches to $B2 and toggle the CNT switch. 

(7) Set switches to $00 and toggle the SSS switch. ($01 would 

select MTU #1, etc.) 

(8) Set switches to $3$ and toggle the SSS switch. 
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(9) Set switches to $B2 and toggle the COT switch. 

(10) Set switches to $82 and toggle the SSS switch. (Stop and 
repeat modes.) 

(11) Set switches to $3C and toggle the SSS switch. 

(12) Set switches to $B2 and toggle the COT switch. 

(13) Set switches to $01 and toggle the SSS switch. 

(14) Set switches to $38 and toggle the SSS switch. 

(15) Set switches to $B2 and toggle the COT switch. 

(16) Set switches to $XY and toggle the SSS switch. (XY « any 
desired online routine.) 

(17) Set switches to $39 and toggle the SSS switch. 

(18) Toggle the SSS switch to start the routine. 

If the repeat and error stop modes ($82) are set ($00 disables 

these modes), the FMT repeats the command until an error is 

detected. 

C.3. 2 Termination of Online Diagnostics 

If the TMTS is successfully run, the MTS will not assert 
octal code 302, and the host/controller will know that the 
MTS is operational. Otherwise, 302 will be asserted, and 
routine and error code will be stored in hex notation in 
FMT registers XX and XY. The FMT registers can be 
accessed using the field tester. The routine number and 
associated error codes can be found in the error code 
table (see Section C.4) and corrective action can then be 
inplemented. The error code table also lists the faulty 
circuit card and/or subassembly that caused the error. 
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C.4 ERROR CODE TABLE AND FAULT ISOLATION 

This section lists error codes for both offline and online 
diagnostics. All routine numbers and error codes are in hex notation. 
The error code 00 for any routine means that the diagnostics were 
successfully completed, and no error was detected. The designation XX 
for routine number means that: the associated error code can occur in 
any routine number. Similarly, an X designation for error code, for 
example X5, means any error code ending with the digit 5, where X = 
any digit from 0 through 9. 


Routine Error 
number Code 


Description 


Fault location 



80 

Interruption by mcunual action 
in MTU. 

Operator error 

81 

TAG control was a1:teitpted to 

MTU, but the response signal 
(TAG IN signal) weis not set. 

532403U 

82 

Although MTU failcjd to be set 
in write or erase status, HWC 
and HEC (write or erase) were 
reported normally. MTU failed 
in status/control/canmand TAG 
operation. 

532401U 

83 

MTU was not set to write status 
because HWC or HEC: (write or 
read) cannont be on. 

Write/read printed 
circuit assembly 

84 

MTU was not set in erase status 
HWC was reported or HEC was not 
reported. 


85 

When MTU was not siet in forward 
status or backward status, HWC 
or HEC was reportcjd. 

Wirite/read printed 
circuit assembly 

95 

Stop signal was detected during 
online diagnostic routine. 

(Only the controller should 
reset stop signal). 

PCA 1A07 in the IMT 

96 

Beginning of tape was not de- 
tected during rewind operation. 

Beginning of tape 
sensor, TKBMU 

97 

Tag in signal was set during 
sense tag operation of MTU 
sense byte BYTE 3. 

532403U 
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Routine 

number 

XX 

10 

10 

11 

12 

12 

14 

14 

14 

14 

14 

14 

14 

14 


Error 

Gode 

Description 

98 

Online signal was reset during 
rewind operation; verify tape 
operation. 

01 

LW (Local memory) $10 access 
error. 

77 

Error was detected at command 
instruction of microprocessor. 

01 

O! (Local roamory) $11 through 
$17 access error. 

01 

Data cannot be written/read in 
Work Register 0 and 1 (WO, Wl) 
of microprocessor. 

02 

Error vrais detected in local 
storage memory other than the 
work register. 

01 

Error was detected at external 
register selection circuit on 
printed circuit assembly 
(microprocessor address 4X). 

02 

Error was detected at external 
register on printed circuit 
assembly (microprocessor 
address 4X). 

03 

Error was detected at on 
printed circuit assembly 
(microprocessor) . (Test 
magnetic tape system flag bit 
error. ) 

04 

CMl register or AKl register 
error. 

05 

Error was detected at 
controller interface, FGUST 
register error. 

07 

SIF register error. 

08 

XCTL register error. 

09 

Error was detected at write 

PGA. MASK register error. 


Fault location 
Operator error 

PGA 1A08 in the FMT 

PGA 1A08 in the EMT 

PGA 1A08 in the FMT 

PGA 1A08 in the FWT 

PGA 1A08 in the EMT 

PGA 1A08 in the EMT 

PGA 1A08 in the EMT 

PGA 1A08 in the EMT 

PGA 1A07 in the EMT 

PGA 1A07 in the EMT 

PGA 1A07 in the EMT 
PGA 1A07 in the EMT 
PGA 1A06 in the EMT 
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Routine Error 
number Code 


Description 


Fault location 


14 

10 

Error was detected at write 

PCA. DACTL register error. 

PCA 1A06 in the FMT 

14 

11 

Error was detected at write 

PCA. WTCTL register error. 

PCA 1A06 in the FMT 

14 

12 

Error was detected at write 

PCA. RDCTL register error. 

PCA 1A06 in the FMT 

14 

13 

Error was detected at write 

PGA. MODE register error. 

PCA 1A06 in the FMT 

14 

14 

Error was detected at write 

PGA. RDSNS register error. 

PGA 1A06 in the FMT 

14 

15 

Error was detected at write 

PCA. CRCST register error. 

PGA 1A06 in the FMT 

14 

16 

Error was detected at write 

PGA. FMERR register error. 

PCA 1A02 or PCA 1A06 
in the FMT 

14 

17 

Error was detected at external 
register on read PCA. TSNS 
register error. 

PCA 1A02 in the FMT 

14 

18 

Error was detected at external 
register on read PCA. POINT 
register error. 

PCA 1A02 in the FMT 

14 

19 

Error was detected at external 
register on read PCA. BLFMT 
register error. 

PCA lAOl, 1A02, or 

1A06 in the FMT 

14 

20 

Error was detected at external 
register on read formatter. 

RDERR register ranror. 

PCA 1A02, in the FMT 

14 

21 

Printed circuit assembly (PCA) 
for nonreturn to zero I mode 
was not mounted for tri-density 
unit testing. 

PCA lAOl in the FMT 

14 

22 

Selecting address $6, read bus 
error detected. 

PCA lAOl or 1A08 in 
the FMT 

14 

23 

ZEIK register error. 

PCA lAOl in the FMT 

14 

24 

ZCTL register error. 

PCA lAOl in the FMT 

14 

25 

ZMRG register error. 

PCA lAOl in the FMT 
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Routine 

number 


Error 

Code 


Description 


Fault location 


14 

26 

Error was detected at external 
register on MTU interface. 

IMCTL register error. 

PCA 1A05 in the EM" 

14 

27 

Error was detected at external 
register on MTU interface. 

DVBO register error. 

PCA 1A05 in the EMT 

14 

28 

Error was detected at external 
register on MTU interface. 

DVBI register error. 

PCA 1A05 in the EMT 

15 

10 

M.TMR bit cannot be reset. 

PCA 1A05 in the EMI 

15 

11 

CTRU bit cannot be reset. 

PCA 1A05 in the FMT 

15 

12 

emu bit cannot be set. 

PCA 1A05 in the FMT 

15 

13 

CIRU bit cannot be set. 

PCA 1A05 in the FMT 

15 

14 

Data was not set correctly in 
the upper bytes of timer. 

PCA 1A05 in the FMT 

15 

15 

Error was detected at the lower 
bytes of timer. 

PCA 1A05 in the FMT 

15 

16 

Error was detected at the lower 
bytes of timer. 

PCA 1A05 in the FMT 

15 

17 

Error was detected at the lower 
bytes of timer. 

PCA 1A05 in the FMT 

15 

18 

CTRU bit cannot be set. 

PCA 1A05 in the FMi: 

15 

19 

Error was detected at the upper 
bytes of timer. 

PCA 1A05 in the FMT 

20 

01 

Data was not set correctly in 
external register. Error 
occurs only during online 
diagnostics. 

PCA 1A05 in the EMi: 

20 

02 

Data in CMR register is changed 
during BUSY. Error occurs only 
during online diagnostics. 

PGA 1A07 in the EMI' 

20 

03 

BUSPE bit was not reset. 

PGA 1A07 in the EMI 
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Routine Error 
number Code 


Description 


Fault location 


20 

05 

Data of AER regist:er was 
changed during BUSnr. Error 
occurs only during online 
diagnostics. 

PCA 1A07 in the IMT 

20 

06 

Data was not set correctly in 
FCUST register. 

PGA 1A07 in the FMT 

20 

07 

Data was not set c:orrectly in 
TUST/SIF register. 

PCA 1A07 in the FMT 

20 

08 

SIF register read/'write error. 

PCA 1A07 in the FMT 

20 

09 

MXTL register reacl/write error. 

PCA 1A07 in the EMT 

20 

15 

ADR register was not reset. 

Error occurs only during 
offline diagnostics. 

PCA 1A07 in the EKT 

21 

01 

Data was not set correctly in 
external register. Error 
occurs only duringf online 
diagnostics. 

PCA 1A07 in the FMT 

21 

02 

Data in CMR register is changed 
during BUSY. Error occurs only 
during online diagnostics. 

PCA 1A07 in the EMT 

21 

03 

BUSPE bit was not reset. 

PCA 1A07 in the FMT 

21 

04 

IREQ/lKAX (Transfer request/ 
transfer acknowledge) bit was 
not set/reset. Error occurs 
only during offline 
diagnostics. 

PGA 1A07 in the EMT 

21 

05 

Data of AOR (address) register 
was changed during BUSY. Error 
occurs only during online 
diagnostics. 

PCA 1A07 in the FMT 

21 

06 

Data was not set correctly in 
FCUST register. 

PCA 1A07 in the EWT 

21 

07 

Data was not set correctly in 
TUST/SIF (Tape unit status/ 
status in function) register. 

PCA 1A07 in the EMT 

21 

08 

SIF (status in function) 
register read/write error. 

PGA 1A07 in the FMT 
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Routine 

nuitt>er 

Error 

Code 

Description 

Fault location 

21 

09 

MXTL register read/write error. 

PGA 1A07 in the FMT 

21 

15 

ACe (address) register was not 
reset. Error occurs only 
during offline diagnostics. 

PCA 1A07 in the FMT 

22 

01 

D.FTP and D.QTP bits were not 
reset. 

PCA 1A05 in the FMT 

22 

02 

Data was not set/reset 
correctly in UCTL register. 

PCA 1A05 in the FMT 

22 

03 

Data was not set/reset 
correctly in IMCTL register. 

PCA 1A05 in the FMT 

22 

04 

Data was not set/reset 
correctly in IMCTL register. 

PCA 1A05 in the FMT 

22 

05 

Data was not set/reset 
correctly in IMCTL register. 

PCA 1A05 in the FMT 

22 

06 

Data was not set/reset 
correctly in TIMER register. 

PCA 1A05 in the FMT 

22 

07 

Data was not set/reset 
correctly in TIMER register. 

PCA 1A05 in the FMT 

22 

08 

Data was not set/reset 
correctly in DVSEL register. 

PGA 1A05 in the FMT 

22 

09 

Data was not set/reset 
correctly in DVSEL register. 

PCA 1A05 in the FMT 

22 

11 

Data vras not set/reset 
correctly in TPCNT register. 

PCA 1A05 in the FMT 

22 

12 

Data was not set/reset 
correctly in DVTAG register. 

PCA 1A05 in the FMT 

22 

13 

Loop data was not sensed. 

PCA 1A05 in the FMT 

22 

14 

Loop data was not sensed. 

PCA 1A05 in the FMT 

22 

15 

Error in write data mode. 

PCA 1A05 in the FMT 

22 

16 

Malfunction in DEMPX Bit. 

Error in write data mode. 

PCA 1A05 in the FMT 

22 

17 

Malfunction in DBMPX Bit. 

Error in write data mode. 

PCA 1A05 in the FMT 
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Routine 

nmnber 

Error 

Code 

Description 

Fault location 

22 

18 

Malfunction in DBMRK Bit. 
Error in write data mode. 

PCA 1A05 in the EMT 

22 

19 

Malfunction in DBMFK Bit. 

PCA 1A05 in the FMT 

22 

20 

UQID was not sensed. 

PCA 1A05 in the FMT 

23 

XI 

Error detected in MIU #0 
selection logic. 

PCA 1A05 and 
distribution 
board in the FTCT 

532403U in MTU #0 

23 

X2 

Error detected in MIU #1 
selection logic. 

PCA 1A05 and 
distribution 
board in the EMT 

532403U in MTU #1 

23 

X3 

Error detected in MTU #2 
selection logic. 

PCA 1A05 and 
distribution 
board in the EMT 

532403U in MTU #2 

23 

X4 

Error detected in MTU #3 
selection logic. 

PGA 1A05 and 
distribution 
board in the EMT 

532403U in MIU #3 

23 

X5 

Error detected in MIU #4 
selection logic. 

PCA 1A05 and 
distribution 
board in the EMT 

532403U in MTU #4 

23 

X6 

Error detected in MIU #5 
selection logic. 

PCA 1A05 and 
distribution 
board in the EMT 

532403U in MTU #5 

23 

X7 

Error detected in MIU #6 
selection logic. 

PCA 1A05 and 
distribution 
board in the EMT 

532403U in MTU #6 

23 

X8 

Error detected in M'ru #7 
selection logic. 

PCA 1A05 and 
distribution 
board in the EMT 

532403U in MTU #7 
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Routine 

number 

Error 

Code 

Description 

Fault location 

23 

X9 

TAG control executed to the 
selected ^r^U, but TAG IN signal 
was not set. 

PGA 1A05 and 
distribution 
board in the FTCT 

532403U in MTU 

23 

10 

Data was not set/reset 
correctly at the selection 

MTU. 

PCA 1A05 and 
distribution 
board in the EMT 

532403U in MTU 

23 

20 

Ctotirnunication register of 
selected MTU cannot be 
reset. 

532403U distribution 
board in the EMT in 

MTU 

24 

04 

Error in data transfer between 
formatter and MTU. 

PCA 1A05 and 
distribution 
board in the EMT 

532403U in MTU 

25 

01 

Malfunction of tach stop pulse 
detection. 

PCA 1A05 in the FMT 

25 

02 

Malfunction of tach pulse stop 
detection. 

PCA 1A05 or 1A06 in 
the EMT 

25 

03 

Malfunction of tach stop pulse 
detection. 

PCA 1A05 in the EMT 

25 

04 

D.FTP or D.QTP were not 
detected. 

TU interface cable, 

PCA 1A05 and distribu- 
tion board PCA in the 

EMT 532403U and PCA 1A04 
in the MTU 

25 

05 

D.FTP or D.QTP were not 
detected. 

TU interface cable, 

PCA 1A05 and distribu- 
tion board PCA in the 

FMT 532403U and PCA 1A04 
in the MTU 

25 

06 

The number of D.FTP and D.QTP 
is incorrect. 

532403U and PCA li^04 in 
the MTU, PCA 1A05 in 
in the EMT 

25 

07 

The number of D.FTP and D.QTP 
is incorrect. 

532403U and PCA 1A04 in 
the MTU, PGA 1A05 in 
in the EMT 
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Routine 

nmtiber 

1 

Error 

Code 

Description 

Fault location 

25 

08 

Error in sequence of FTP (Full 
tacho-pulse) and QTP (Quarter 
tacho-pulse) signals. 

532403U and PCA 1A04 in 
the MTU, PCA 1A05 in 
in the FMT 

26 

01 

Error detected in GAPC (Gap 
control) signal. 

532403U, PCA 1A05 and 
distribution board PCA 
in the EMT 

26 

02 

Malfunction of speedl detection. 

PCA 1A05 in the EMT 

26 

03 

VLCK (Velocity CK) signal was 
not detected. 

PCA 1A05 in the EMI, 

PCA 1A04 or tape drive 

A in the MTU, or 

Capstan motor assembly 
photo sense block 

26 

04 

Error detected in G?PC (Gap 
control) signal. 

PCA 1A05 in the EMT, 

PCA 1A04 or tape drive 

A in the MTU, or 

Capstan motor assa^tily 
photo sense block 

26 

05 

Error detected in GAPC (Gap 
control) and VLCK (Velocity 

OK) signal. 

PCA 1A05 in the EMT, 

PCA 1A04 or tape drive 

A in the MTU, or 

Capstan motor assembly 
photo sense block 

26 

10 

VLCHG (Velocity charge) 
signal was not reset. 

PCA 1A05 or 1A06 in 
the EMT 

26 

11 

VIXHG (Velocity charge) 
signal was not reset. 

PGA 1A05 or 1A06 in 
the EMT 

26 

12 

VLCHG (Velocity charge) 
signal was not detected. 

PCA 1A05 or 1A06 in 
the EMT 

26 

13 

VLCK (Velocity check) 
signal was not reset. 

PCA 1A05 or 1A06 in 
the EMT 

28 

01 

Error detected in the UP count 
mode of reposition counter. 

PCA 1A05 in the EMT 

28 

10 

Error detected in the UP count 
mode of reposition counter. 

PCA 1A05 in the EMT 

28 

11 

Carry bit of reposition counter 
was not detected. 

PCA 1A05 in the EMT 
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Routine 

number 


Error 

Code 


Description 


Fault location 


28 

12 

Carry bit of reposition counter 
was not reset. 

PCA 1A05 in the FWT 

28 

13 

Error detected in the down 
count mode of reposition 
counter. 

PCA 1A05 in the EMT 

28 

14 

Reposition counter was not 
reset. 

PCA 1A05 in the EMT 

29 

01 

Expected timer trap did not 
occur. 

PCA 1A05 or 1A08 in 
the EMT 

29 

02 

MTU was interrupted by nanual 
action, or unexpected interrup- 
tion occured. 

532401U, in the MTU 

PCA 1A05, 1A08, or 
distribution board in 
the EMI 

29 

03 

Tacho stop was detected in 
spite of GAPC and VIX)K 
(Velocity check) assertion. 

PCA 1A05 in the EMT 

1 

29 

04 

MTU was interrupted by manual 
action, or unexpected 
interruption occured. 

532401U, in the MTU 

PCA 1A05, 1A08, or 
distribution boaard in 
the EMT 

29 

05 

Tacho stop signal was not 
detected within the specified 
period. 

PCA 1A05 in the EKT 

29 

10 

MTU was interrupted by manual 
action, or unexpected 
interruption occured. 

532401U, in the MTU 

PCA 1A05, 1A08, or 
distribution board in 
the EMT 

29 

11 

T.INT signal was not detected 
within the specified period. 

532401U in the MTU, or 
PCA 1A05 in the EMT 

29 

15 

Unexpected trap occured. 

PCA 1A05 or 1A07 in 
the EMT 

29 

8X 

TAG control was executed at 
the specified MTU address, but 
failed. 


30 

01 

Error detected in LSI of write 
formatter. 

PCA 1A06 or 1A07 in 
the EMT 
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Routine 

number 

Error 

Code 

Description 

Fault location 

30 

02 

Error detected in LSI of write 
formatter. 

PCA 1A06 or 1A07 in 
the FMT 

30 

11 

Error detected in LSI of read 
formatter. 

PCA 1A02 or 1A07 in 
the FMT 

30 

12 

Error detected in LSI of read 
formatter. 

PCA 1A02 or 1A07 in 
the FMT 

31 

01 

OCR (group coded recording) MP 
(micro program) mode (time 
sense P bit on) test error. 

550157U, PCA 1A02 
or 1A05 in the PMT 

31 

02 

PE (phase encode) MP (Micro 
Program) mode (time sense P bit 
on) test error. 

550157U, PCA 1A02 
or 1A05 in the FMT 

31 

03 

GCR (group coded recording) MP 
(micro program) mode (time 
sense 0 - 7 on) test error. 

550157U, PCA 1A02, 1A05 
or 1A06 in the FMT 

31 

04 

PE (phase encode) MP (Micro 
Program) mode (time sense 

0 - 7 on) test error. 

550157U, PCA 1A02, 1A05 
or 1A06 in the FKT 

31 

05 

GCR (group coded recording) MP 
(micro program) mode (time 
sense P bit off) test error. 

550157U or PCA 1A02 in 
the FMT 

31 

06 

PE (phase encode) MP (Micro 
Program) mode (time sense P bit 
off) test error. 

550157U or PCA 1A02 in 
the FMT 

■ 31 

07 

GCR (group coded recording) MP 
(micro program) mode (time 
sense 0-7 off) test error. 

550157U or PCA 1A02 in 
the FMT 

31 

08 

PE (phase encode) MP (IMicro 
Program) mode (time seitise 

0-7 off) test error. 

550157U or PCA 1A02 in 
the FMT 

31 

12 

ALLIW (all 1 write) mode time 
sense error. 

PCA 1A05 or 1A06 in the 
FMT 

31 

13 

ALLIW (all 1 write) mode time 
sense error. 

PCA 1A05 or 1A06 in the 

FMT 

31 

14 

ALLIW (all 1 write) mode time 
sense error. 

PCA 1A05 or 1A06 in the 

FMT 
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Routine 

number 

Error 

Code 

Description 

Fault location 

31 

15 

ALLIW (All 1 Write) mode time 
sense error. 

PCA 1A05 or 1A06 in the 

FMT 

31 

20 

Block format in formatter read 
status cannot be detected. 

PCA 1A05 or 1A06 in the 

FMT 

31 

21 

Block format in formatter read 
status cannot be detected. 

PCA 1A05 or 1A06 in the 

FMT 

31 

23 

Block format in formatter read 
status cannot be detected. 

PCA 1A05 or 1A06 in the 

Fm: 

31 

29 

BCU BIT was not detected. 

PCA 1A05, 1A06, or 1A08 
in the fMT 

32 

10 

TNSNS (time sense) signal was 
not set correctly on more than 
one track. 

550157U or PCA 1A02 in 
the FMT 

32 

11 

DBOB (detection of beginning of 
block) signal was not set 
correctly. 

PCA 1A02 in the IMT 

32 

12 

HBLX or HNOIS signal was not 
set correctly. 

PCA 1A02 or 1A06 in 
the FMT 

32 

13 

PHCK (phase cac) signal was not 
set correctly. 

PCA 1A06 in the FMT 

32 

14 

PREA (preamble detected) 
signal was not set correctly. 

PCA 1A02 or 1A06 in 
the FTCT 

32 

15 

Unexpected STRDC signal 
detected. 

PCA 1A06 in the FMT 

32 

16 

POSA (postamble) signal was 
not detected in time. 

PCA 1A02, 1A06, or 

1A07 in the FMT 

32 

17 

Error correction pointer was 
detected. 

550157U, 

PCA 1A02, 1A05, or 

1A06 in the FMT 

32 

19 

DBOB (detection of beginning of 
block) signal was detected 
before detection of EPOSA. 

PCA 1A06 in the FMT 

32 

20 

fTtC detected postamble error. 

PCA 1A08 in the FMT 
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nundjer 

Error 

Code 

Description 

F^ult location 

32 

21 

IBG (inter block gap) was not 
detected correctly. 

550157U 

32 

22 

FMT detected end data check. 

PCA 1A02, 1A05, or 

1A06 in the FMT 

32 

23 

Error was detected at BCU 
interval during storage of 
write data into the data 
buffer. 

PCA 1A05 or 1A06 in 
the FMT 

32 

26 

BIBSY (bus in busy) signal 
was not reset correctly. 

PCA 1A05 or 1A07 in 
the FMT 

32 

27 

FMT detected slip check. 

PGA 1A06 in the FMT 

32 

41 

FMT detected skew error. 

550157U, or PCA 1A02 
in the FMT 

32 

42 

EMT detected drop out error. 

PCA 1A02 in the FMT 

32 

43 

FMT detected VRC (vertical 
redundancy check) error. 

PCA 1A02 in the FMT 

32 

44 

FMT detected multi-track error. 

PCA 1A02 in the FMT 

32 

45 

FMT detected postamble error. 

PCA 1A02 in the FMT 

32 

46 

FMT detected WVRC (write VRC) 
error. 

PCA 1A02 in the FMT 

32 

47 

FMT detected write bus out 
parity error. 

PCA 1A06 or 1A07 in 
the FMT 

32 

48 

FMT detected over^run error. 

PCA lAOl, 1A02, or 

1A06 in the FMT 

32 

54 

CRC (cyclic redundancy check) 
status transfer buffer is being 
checked. 

PCA 1A05, 1A06, or 

1A07 in the FMT 

32 

55 

CRC (cyclic redundancy check) 
status was A B. 

PCA 1A06 in the FMT 

32 

56 

BUS parity error was detected. 

PCA 1A07 in the FMT 

32 

8X 

TAG control was executed at 
the specified MTU address but 
failed. 
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Routine Error 
number Code 


Description 


Fault location 


33 

10 

TNSNS (time sense) signal was 
not set correctly on more than 
one track. 

33 

11 

DBOB (detection of beginning of 
block) signal was not set 
correctly. 

33 

12 

HBLX or HNOIS signal was not 
set correctly. 

33 

13 

PHCK (phase OK) signal was not 
set correctly. 

33 

14 

PREA (preamble detected) signal 
was not set correctly. 

33 

15 

Unexpected STRDC signal 
detected. 

33 

16 

POSA (postamble) signal was 
not detected in time. 

33 

17 

Error correction pointer was 
detected. 

33 

19 

DBOB (detection of beginning 
of block) signal was detected 
before detection of EPOSA 
(postamble read end condition). 

33 

20 

EMT detected postamble error. 

33 

21 

IBG (inter block gap) was not 
detected correctly. 

33 

22 

EMT detected end data check. 

33 

23 

Error was detected at BCU 
interval during storage of 
write data into the data 
buffer. 

33 

26 

BIBSY (bus in busy) signal 
was not reset correctly. 

33 

27 

EMT detected slip check. 


550157U, PGA 1A02 or 
1A05 in the EMT 


PCA 1A02 in the EMT 


PCA 1A02 or 1A06 in 
the EMT 

PCA 1A02 or 1A06 in 
the EMT 

PCA 1A02 or 1A06 in 
the EMT 

PGA 1A02 or 1A06 in 
the EMT 

PGA 1A02 or 1A06 in 
the EMT 

550157U, PCA 1A02 
in the EMT 

PCA 1A06 in the EMT 


PGA 1A02 in the EMT 
550157U 


PGA 1A02 or 1A06 in 
the EMT 

PCA 1A05 or 1A06 in 
the EMT 


PCA 1A05 or 1A07 in 
the EMT 

PCA 1A06 in the EMT 
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33 

40 

EMT detected deskewing buffer 
error. 

PCA 1A02 in EMT 

33 

41 

EMT detected skew error. 

550157U, PGA 1A02 in 
the EMT 

33 

42 

EMT detected drop-out error. 

PCA 1A02 in the EMT 

33 

43 

EMT detected VRC (vertical 
redundancy check) error. 

PCA 1A02 or 1A05 in 
the EMT 

33 

44 

EMT detected multi-track error. 

PGA 1A02 in the EMT 

33 

45 

EMT detected postamble error. 

PCA 1A02 in the EMT 

33 

46 

EMT detected WVRC (write 
vertical redundancy check) 
error. 

PGA 1A06 in the EMT 

33 

47 

EMT detected write bus out 
parity error. 

PCA 1A06 or 1A07 in 
the EMT 

33 

48 

EMT detected over-run error. 

PCA lAOl, 1A02 or 

1A06 in the EMT 

33 

54 

CRC (cyclic redundcuticy check) 
status transfer buffer is being 
checked. 

PGA 1A05, 1A06, or 

1A07 in the EMT 

33 

55 

CRC (cyclic reduncancy check) 
status was A B. 

PGA 1A06 in the EMT 

33 

56 

BUS parity error was detected. 

PGA 1A07 in the EMT 

33 

8X 

TAG control was executed at 
the specified MTU address but 
failed. 


34 

01 

RDB.S signal is not set 
correctly. 

PCA lAOl and 1A06 
in the EMT 

34 

02 

EMT cannot reset RDB.S signal. 

PCA lAOl in the EMT 

34 

03 

MBLKZ signal was not set 
correctly. 

PGA lAOl in the EMT 
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Routine Error 
number Code 


Description 


Fault location 


34 

04 

LRC (longitudinal redundancy 
check), CRC (cyclic redundancy 
check), BLKED (NRZ block end), 
CRCHG (CRC horizontal gap) or 
CRCRG (CRC recording gap) 
signal was detected at illegal 
timing. 

PCA lAOl in the IMT 

34 

05 

RDB.S signal did not appear 
in specified period. 

PCA lAOl in the FMT 

34 

06 

LRC (longitudinal redundancy 
check), CRC (cyclic redundancy 
ch€x;k), BLKED (NRZ block end), 
CRCHG (CRC horizontal gap) or 
CRCRG (CRC recording gap) 
signal was detected at illegal 
timing. 

PCA lAOl in the FKT 

34 

09 

CRCRG and CRCHG signal was set 
at the same time. 

PCA lAOl in the FMT 

34 

10 

CRC data was detected too 
early. Timing error. 

PCA 1A06 in the FMT 

34 

11 

RDB.S signal was not set 
correctly with the CRC data. 

PCA 1A06 in the FMT 

34 

12 

LRC signal was not set. 

PCA 1A04 in the FKT 

34 

13 

RDB.S signal was not set 
correctly with the CRC data. 

PCA 1A06 in the FMT 

34 

15 

CRCHG signal was detected, 
but LRC data was detected. 

PCA 1A06 in the FMT 

34 

16 

CRCHG and LRC data were not 
detected. 

PCA lAOl in the FMT 

34 

17 

CRC data and LRC signal were 
not detected. 

PCA lAOl or 1A06 in 
the FMT 

34 

18 

CRC data and LRC data were 
not detected. 

PCA lAOl in the FMT 

34 

19 

BIKE (Block End) signal was 
detected before CRC and LRC 
data. 

PCA lAOl in the FMT 
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Routine 

number 

Error 

Code 

Description 

Fault location 

34 

20 

Noise data was detected after 

LRC data. 

550157U, PCA 1A06 in 
the FMT 

34 

21 

BtXE signal was detested too 
early. Timing error. 

PGA lAOl in the FMT 

34 

22 

CRCHG signal was not detected 
within the specified period. 

PGA lAOl in the FMT 

34 

27 

Slow end error. 

PGA 1A06 in the FMT 

34 

28 

BLJKE signal detested too 

early. Timing error. 

PGA lAOl in the FMT 

34 

29 

OICHG signal was not detected. 

PCA lAOl in the FMT 

34 

30 

BLKE signal was not (detected 
within the specified period. 

PGA lAOl in the FMT 

34 

31 

Slow end error. 

PCA 1A06 in the FMT 

34 

32 

VRC (vertical redundancy 
check) error. 

PCA lAOl in the FMT 

34 

33 

Skew error. 

PGA lAOl in the FMT 

34 

34 

lilC (longitudinal redundancy 
check) error. 

PCA lAOl in the FMT 

34 

35 

Sia^ST (sense data reset) 
function error. 

PGA lAOl in the FMT 

35 

10 

mSNS (time sense) signal was 
not set correctly on more than 
one track. 

550157U, distribution 

PCA in the FMT 

35 

40 

FMT detected deskewing buffer 
error. 

PCA 1A02 in the FMT 

35 

41 

FMT detected skew error. 

532403U 

35 

42 

FMT detected drop out error. 

532403U 

35 

43 

FMT detected VRC (vertical 
redundancy check) error. 

PCA 1A02 or 1A05 in 
the FMT, 550157U 

35 

44 

FMT detected multi-track error. 

PCA 1A02 in the FMT 

35 

45 

FMT detected postamble error. 

PCA 1A02 in the FMT 
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Routine 

number 

Error 

Code 

Description 

Fault location 

35 

46 

EMI detected WVRC (vnrite 
vertical redundancy check) 
error. 

PCA 1A06 in the EMT 

35 

47 

EMT detected write bus out 
parity error. 

PGA 1A06 or 1A07 in 
the EMT 

35 

48 

EMT detected over-run error. 

PCA lAOl, 1A02, or 1A06 
in the EMT 

35 

54 

CRC (cyclic redundancy check) 
status (transfer buffer is 
being checked). 

PGA 1A06 or 1A07 in 
the EMT 

35 

55 

CRC status was A B. 

PCA 1A06 in the FMT 

35 

56 

BUS parity error was detected. 

PCA 1A07 in the FMT 

35 

8X 

TAG control was executed at the 
specified MTU address but 
failed. 


36 

10 

TNSNS (time sense) signal was 
not set correctly on more than 
one track. 

550157U, PCA 1A05 or 
distribution PCA in 
the FMT 

36 

40 

EMT detected deskewing buffer 
error. 

PCA 1A02 in the FMT 

36 

41 

EMT detected skew error. 

532403U 

36 

42 

EMT detected drop-out error. 

532403U 

36 

43 

EMT detected VRC (vertical 
redundancy check) error. 

PCA 1A02 or PCA 1A05 
in the FMT, 550157U 

36 

44 

EMT detected multi-track error. 

PGA 1A02 in the FMT 

36 

45 

EMT detected postamble einror. 

PCA 1A02 in the FMT 

36 

46 

EMT detected WVRC (write 
vertical redundancy check) 
error. 

PGA 1A06 in the EMT 

36 

47 

EMT detected write bus out 
parity error. 

PCA 1A06 or 1A07 in 
the EMT 

36 

48 

EMT detected over-run error. 

PCA lAOl, 1A02, or 1A06 
in the FMT 
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Routine Error 
nun±)er Code 


Description 


Fault location 


36 

54 

CRC status (transfesr buffer is 
being checked). 

PCA 1A06 or 1A07 in 
the FMT 

36 

55 

C3RC status was A B. 

PCA 1A06 in the FMT 

36 

56 

BUS parity error Wcis detected. 

PCA 1A07 in the FMT 

36 

8X 

TAG control was excxaited at the 
specified MTU addrtjss but 
failed. 


37 

01 

RDB.S signal is not set 
correctly. 

PCA lAOl or 1A06 in the 
FMT, 550157U 

37 

02 

FMT cannot reset RDB.S signal. 

PCA lAOl in the FMT 

37 

8X 

TAG control was executed at the 
specified NTU address but 
failed. 


38 

10 

TNSNS (time sense) signal was 
not set correctly on more than 
one track. 

Write/read printed 
circuit assembly, or 
cable between 532403U 
and write/read printed 
circuit assembly 

38 

12 

HBLX or HNOIS signal was not 
set correctly. 

Vftrite/read printed 
circuit assembly 

38 

14 

PREA (preaittile) sicjnal was not 
set correctly. 

Vftrite/read printed 
circuit assembly 

38 

16 

POSA (postamble) sj.gnal was not 
detected in time. 

Vftrite/read printed 
circuit assembly 

38 

19 

DBOB (detection of beginning of 
block) signal was detected 
before detection ol? EPOSA. 

Vftrite/read printed 
circuit assembly 

38 

20 

FMT detected postamble error. 

Vftrite/read 
printed circuit 
assembly 


38 


38 


21 


22 


IBG (inter block geip) was not 
detected correctly. 


FMI detected end delta check. 


Vftrite/read 
printed circuit 
assernbly 

Write/read 
printed circuit 
assembly 
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Code 
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38 

41 

FMT detected skew error. 

Write/read 
printed circuit 
assembly 

38 

42 

FMT detected drop-out error. 

V^ite/read 
printed circuit 
assembly 

38 

43 

EMT detected VRC (vertical 
redundancy check) error. 

Write/read 
printed circuit 
assembly 

38 

44 

FMT detected multi-track error. 

Write/read 
printed circuit 
assembly 

38 

45 

FWT detected postamble error. 

Write/read 
printed circuit 
assembly 

38 

46 

EMT detected WVRC (write VRC) 
error. 

PCA 1A06 in the EMT 

38 

47 

EMT detected write bus out 
parity error. 

PCA 1A06 or 1A07 in 
the EMT 

38 

48 

EMT detected over-run error. 

PGA lAOl, 1A02 or 1A06 
in the EMT 

38 

54 

CRC (cyclic redundancy check) 
status (transfer bus is being 
checked) . 

PCA 1A06 or 1A07 in 
the FMT 

38 

55 

CRC status was A B. 

PCA 1A06 in the EMT 

38 

56 

BUS parity error was detected. 

PCA 1A07 in the EMT 

38 

8X 

TAG control was executed at the 
specified MTU address but 
failed. 


38 

96 

EIrror was detected at beginning 
of tape sensor. 

Operator error or 
beginning of tape 
sensor 

38 

98 

Manual operation was detected 
in selected MTU. 

Operator error 
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39 

10 

TNSNS (time sense) signal was 
not set correctly on more than 
one track. 

Write/read printed 
circuit assesnnbly or 
cable between 532403U 
and write/read printed 
circuit assembly 

39 

12 

HBLX or HNOIS signal was not 
set correctly. 

Write/read printed 
circuit assembly 

39 

14 

EllEA (preamble) signal was not 
set correctly. 

Wtite/read printed 
circuit assembly 

39 

16 

POSA (postamble) signal was not 
detected in time. 

Vftrite/read printed 
circuit assembly 

39 

19 

DBOB (detection of beginning of 
block) signal vraus detected 
before detection of EPOSA 
(postamble read end condition). 

Write/read printed 
circuit assembly 

39 

20 

FMT detected postamble error. 

Write/read 
printed circuit 
assembly 

39 

21 

IBG (inter block gap) was not 
detected correctly. 

Write/read 
printed circuit 
assembly 

39 

22 _ 

FMT detected end data check. 

Vftrite/read 
printed circuit 
assembly 

39 

38 

Beginning of tape signal 
cannot be reset. 

Beginning of tape 
sensor or faulty 
tape 

39 

40 

FMT detected deskewing buffer 
error. 

PCA 1A02 in the FMT 

39 

41 

FMT detected skew error. 

Write/read 
printed circuit 
assembly 

39 

42 

FMT detected drop out error. 

Write/read 
printed circuit 
assembly 

39 

43 

FMT detected VRC (vertical 
redundancy check) error. 

Write/read 
printed circuit 
assembly 
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Fault location 

39 

44 

FMT detected multi-track error. 

Write/read 
printed circuit 
assembly 

39 

45 

FMT detected postamble error. 

Vftrite/read 
printed circuit 
assembly 

39 

46 

EMI detected WVRC (write 
vertical redundancy check) 
error. 

PCA 1A06 in the EMT 

39 

47 

EMT detected write bus out 
parity error. 

PCA 1A06 or 1A07 in 
the FMT 

39 

48 

EMT detected ovei>-run error. 

PCA lAOl, 1A02 or 1A06 
in the EMT 

39 

54 

CRC status (transfer buffer is 
being checked). 

PGA 1A06 or 1A07 in 
the EMT 

39 

55 

CRC (cyclic redundancy check) 
status was A B. 

PCA 1A06 in the EMT 

39 

56 

BUS parity error was detected. 

PCA 1A07 in the EMT 

39 

8X 

TAG control was executed at the 
specified MTU address but 
failed. 


39 

90 

EMT failed to set the MTU into 
group coded recording status. 

532401U. 532403U 

40 

01 

Error detected in ECC (error 
correction character) function. 

PCA 1A02 in the EMT 

40 

03 

P-bit (parity bit) pointer was 
not matched with mask bit. 

PCA 1A02 in the EMT 

40 

04 

Pointer does not match mask 
pattern. 

PGA 1A02 in the FMT 

40 

05 

VRC (vertical redundancy check) 
error bit was set incorrectly. 

550157U, or PCA 1A02 
in the FMT 

40 

07 

1 or 2 MLT (multiple track) 
and VRC (vertical redundancy 
check) were set. 

PCA 1A02 in the EMT 
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number Code Description 


40 

09 

1 or 2 VRC (vertical redundancy 
check) were set. 

40 

10 

TSNS (time sense) did not match 
MASK pattern. 

40 

14 

1 or 2 was set in vrite mode. 

41 

01 

Error detected in EX (error 
correction character) function. 

41 

03 

P-bit (parity bit) ]pointer was 
not matched with mask bit. 

41 

04 

Pointer does not match mask 
pattern. 

41 

05 

VRC (vertical redundancy check) 
error bit was set incorrectly. 

41 

07 

1 or 2 MLT (multiple track) and 
VRC (vertical redundancy check) 
were set. 

41 

09 

1 or 2 VRC (vertical redundancy 
check) were set. 

41 

10 

TSNS (time sense) did not match 
MASK pattern. 

42 

01 

Error detected in EX (error 
correction character) function. 

42 

03 

P-bit (parity bit) pointer was 
not matched with mask bit. 

42 

04 

Pointer does not match mask 
pattern. 

42 

05 

VRC (vertical redundancy check) 
error bit was set incorrectly. 

42 

07 

1 or 2 MLT (multiple track) and 
VRC (vertical redundancy check) 
were set. 

42 

09 

1 or 2 VRC (verticeil redundancy 
check) were set. 


Fault location 
PGA 1A02 in the FMT 

PGA 1A02 in the FMT 

PGA 1A02 in the FMT 
PGA 1A02 in the FMT 

PGA 1A02 in the FMT 

PGA 1A02 in the FMT 

550157U, or PGA 1A02 
in the FMT 

PGA 1A02 in the FMT 

PGA 1A02 in the FMT 

PGA 1A02 in the FMT 

PGA 1A02 in the FMT 

PGA 1A02 in the FMT 

PGA 1A02 in the FMT 

PGA 1A02 in the FMT 

PGA 1A02 in the FMT 

PGA 1A02 in the FMT 
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42 

10 

TSNS (time sense) did not match 
MASK pattern. 

PCA 1A02 in the FMT 

43 

01 

Error detected in EOC (error 
correction character) function. 

PCA 1A02 in the FMT 

43 

05 

VRC (vertical redundancy check) 
error bit vras set incorrectly. 

PCA 1A02 in the fMT 

43 

07 

1 or 2 MLT (multiple track) and 
VRC (vertical redundancy check) 
were set. 

PCA 1A02 in the FMT 

43 

09 

1 or 2 VRC (vertical redundancy 
check) were set. 

PCA 1A02 in the FMT 

43 

10 

TSNS (time sense) did not match 
MAac pattern. 

PCA 1A02 in the FMT 

44 

01 

Error detected in ECC (error 
correction character) function. 

PCA 1A02 in the FMT 

44 

03 

P-bit (parity bit) pointer was 
not matched with mask bit. 

PCA 1A02 in the FMT 

44 

04 

Pointer does not match mask 
pattern. 

550157U, PCA 1A02 in 
the FMT 

44 

05 

VRC (vertical redundancy check) 
error bit was set incorrectly. 

PCA 1A02 in the FMT 

44 

06 

MLT (multiple track) and VRC 
(vertical redundancy check) 
were set in two bits in mask/ 
group coded recording/RD mode. 

PCA 1A06 in the FMT 

44 

07 

1 or 2 MLT (multiple track) and 
VRC (vertical redundancy check) 
were set. 

PCA 1A02 in the FMT 

44 

10 

TSNS (time sense) did not match 
MAac pattern. 

PCA 1A02 in the FMT 

44 

14 

1 or 2 was set in write mode. 

PCA 1A02 in the FMT 

45 

01 

RDB.S signal is not set 
correctly. 

550157U, PCA lAOl or 

PCA 1A06 in the FMT 
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number 
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Code 
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45 

02 

EMT cannot reset RDB.S signal. 

PGA lAOl in the EMT 

45 

03 

MBIKZ signal was not set 
correctly. 

PCA lAOl in the EMT 

45 

04 

LRC (longitudinal iredundancy 
check), CRC (cyclic redundancy 
check K BUCED (NRZ block end), 
CRCHG (CRC hori 2 ont:al gap) or 
CRCRG (CRC recording gap) 
signal was detected at illegal 
timing. 

PCA lAOl in the EMT 

45 

05 

RDB.S signal did net appear in 
specified period. 

PGA lAOl in the FMT 

45 

06 

LRC (longitudinal ledundancy 
check), CRC (cyclic redundancy 
check), BliCED (NRZ block end), 
CRCHG (CRC horizontal gap) or 
CRCRG (CRC recording gap) 
signal was detected at illegal 
timing. 

PCA lAOl in the EMT 

45 

09 

CRCRG and CRCHG siginal was set 
at the same time. 

PCA lAOl in the EMT 

45 

10 

CRC data was detect;ed too 
early. Timing Eiror. 

PCA 1A06 in the EMT 

45 

11 

RDB.S signal was not set 
correctly with the CRC data. 

PGA 1A06 in the EMT 

45 

12 

LRC signal was not set. 

PCA lAOl in the EMT 

45 

13 

RDB.S signal was not set 
correctly with the CRC data. 

PCA 1A06 in the EMT 

45 

15 

CRCHG signal was detected, but 
IRC data was detec1:ed. 

PCA 1A06 in the EMT 

45 

16 

CRCHG and IRC data were not 
detected. 

PCA lAOl in the EMT 

45 

17 

CRC data and LRC signal were 
not detected. 

PGA lAOl or 1A06 in 
the EMT 

45 

18 

CRC data and LRC delta were not 
detected. 

PCA lAOl in the EMT 
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45 

19 

BLKE (block end) signal was 
detected before CRC and LRC 
data. 

PCA lAOl in the FMT 

45 

20 

Noise data was detected after 

LRC data. 

550157U, PCA 1A06 in 
the FMT 

45 

21 

BIXE signal was detected too 
early. Timing error. 

PCA lAOl in the FMT 

45 

22 

CRCHG signal was not detected 
within the specified period. 

PCA lAOl in the FMT 

45 

27 

Slow end error. 

PCA 1A06 in the FlC 

45 

28 

BUCE signal was detected too 
early. Timing error. 

PCA lAOl in the FMT 

45 

29 

CRCHG signal was not detected. 

PCA lAOl in the FMT 

45 

30 

BLKE signal was not detected 
within the specified period. 

PCA lAOl in the FMT 

45 

31 

Slow end error. 

PCA 1A06 in the FMT 

45 

32 

VRC error. 

PCA lAOl in the FMT 

45 

33 

Skew error. 

PCA lAOl in the FMT 

45 

34 

LRC (longitudinal redundancy 
check) error. 

PCA lAOl in the FMT 

45 

35 

SDRST (sense data reset) 
function error. 

PCA lAOl in the FFTT 

46 

01 

Window signal cannot be 
detected. 

PCA 1A06 in the FMT 

46 

02 

NOISE signal was not detected 
within specified period. 

PCA 1A06 in the FMT 

46 

03 

SLIPC (not slip check) signal 
was not detected within 
specified period. 

PCA lAOl or 1A06 
in the FMT 

46 

04 

SRDC (set condition) signal was 
not detected within specified 
period. 

PCA lAOl or 1A06 
in the FMT 
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46 

05 

EDC (end data check) signal was 
not detected within specified 
period. 

PCA 1A06 in the EMT 

46 

12 

Noise signal was not detected 
within specified period. 

PCA lAOl or 1A06 in 
the FMT 

46 

13 

SLIPC (not slip check) signal 
was not detected within 
specified period. 

PCA lAOl or 1A06 in 
the FMT 

46 

14 

SRDC (set condition) signal 
was not detected within 
specified period. 

PCA lAOl or 1A06 in 
the EWT 

46 

15 

EDC (end data check) signal was 
not detected within specified 
period. 

PCA 1A06 in the FMT 

50 

11 

Tape loop alarm left. Error 
detected in servo on machine 
reel side. Error was found 
during forward run. 

PCA 1A04 in the MTU, 
or capacitive sensor 

50 

12 

Tape loop alarm right. Error 
detected in servo on file reel 
side. Error was found during 
forward run. 

PCA 1A04 in the MTU, 
or capacitive sensor 

50 

14 

MTU check was found. Error was 
found during forward run. 


50 

18 

Ready signal was off. Error was 
found during forward run. 

MTU PCA 1A05, 1A06 or 
operator error 

50 

21 

Tape loop alarm left. Error 
detected in servo on machine 
reel side. Error was found 
during backward run. 

PCA 1A04 in the MTU, 
or capacitive sensor 

50 

22 

Tape loop alarm right. Error 
detected in servo on file reel 
side. Error was found during 
backward run. 

PGA 1A04 in the MTU, 
or capacitive sensor 
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50 

1 

24 

j 

Analysis was done by error code 
of operator panel on MTU (for 
offline diagnostics). Analysis 
was done on MTU error code of 

DSB (Drive Sense Byte) 6 (for 
online diagnostics). Error was 
found during backward run. 

Refer to MTU Error 

Code Table (See A.2) 

50 

28 

Ready signal was off. Error was 
found during backward run. 

MTU PCA 1A05, 1A06 
or operator error 

50 

31 

Tape loop alarm left. Error 
detected in servo on machine 
reel side. Error was found 
during change of direction 
from forward to backward. 

PCA 1A04 in the MTU 
or capacitive sensor 

50 

32 

Tape loop alarm right. Error 
detected in servo on file reel 
side. Error was found during 
change of direction from 
forward to backward. 

PCA 1A04 in the MTU 
capacitive sensor 

50 

34 

Analysis was done by error code 
of operator panel on MTU (for 
offline diagnostics). Analysis 
was done on MTU error code of 

DSB (drive sense byte) 6 (for 
online diagnostics). Error was 
found during change of 
direction from forward to 
backward. 

Refer to MTU Error 

Code Table (See A.2) 

50 

38 

Ready signal was off. Error 
was found during change of 
direction from forward to 
backward. 

MTU PCA 1A05, 1A06 
operator error 

50 

41 

Tape loop alarm left. Error 
detected in servo on machine 
reel side. Error was found 
during backward short run. 

PCA 1A04 in the MTU 
capacitive sensor 

50 

42 

Tape loop alarm right. Error 
detected in servo on file reel 
side. 

PCA 1A04 in the MTU 
capacitive sensor 
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50 

44 

Analysis was done by error code 
of operator panel on MTU (for 
offline diagnostics). Analysis 
was done on MTU error code of 

DSB {drive sense byte) 6 (for 
online diagnostics) . Error was 
found during backward short run. 

Refer to MTU Error 

Code Table (See A.2) 

50 

48 

Ready signal was off. Error was 
found during backward short run. 

MTU PCA 1A05, 1A06 
operator error 

51 

11 

Tape loop alarm left. Error 
detected in servo on machine 
reel side. Error was found 
during short go up/down 
forward run. 

PCA 1A04 in the MTU, 
or capacitive sensor 

51 

12 

Tape loop alarm right. Error 
detected in servo on file reel 
side. Error was found during 
short go up/down forward run. 

PCA 1A04 in the MTU, 
or capacitive sensor 

51 

14 

Error was found during short 
go up/down forward run. 

Troubleshoot using error 
code indicated on front 
panel. Refer to Section 

A for error code list. 

51 

18 

Ready signal was off. Error 
was found during short go up/ 
down forward run. 

MTU PCA 1A05, 1A06 
or operator error 

51 

21 

Tape loop alarm lei't. Error 
detected in servo on machine 
reel side. Error Wcis found 
during long go up/down forward 
run. 

PCA 1A04 in the MTU or 
capacitive sensor 

51 

22 

Tape loop alarm right. Error 
detected in servo on file reel 
side. Error was found during 
long go up/down foivard run. 

PCA 1A04 in the MTU or 
capacitive sensor 

51 

1 

24 

Analysis was done by error 
code of operator pemel on MTU 
(for offline diagnostics). 
Analysis was done on MTU error 
code of DSB 6 (for online 
diagnostics). Error was found 
during long go up/down forward 
run. 

Refer to MTU Error 

Code Table (See A.2) 
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51 

28 

Ready signal was off. Error was 
found during long go up/down 
forward run. 

MTU PCA 1A05, 1A06, 
or operator error 

51 

31 

Tape loop alarm left. Error 
detected in servo on machine 
reel side. 

PCA 1A04 in the MTU, or 
capacitive sensor 

51 

32 

Tape loop alarm right. Error 
detected in servo on file reel 
side. Error vras found during 
short forward to backward 
change of direction. 

PCA 1A04 in the MTU, or 
capacitive sensor 

51 

34 

Analysis was done by error code 
of operator panel on MTU (for 
offline diagnostics). Analysis 
was done on MTU error code of 

DSB 6 (drive sense byte) (for 
online diagnostics). Error was 
found during short forward/ 
backward change of direction. 

Refer to MTU Error 

Code Table (See A.2) 

51 

38 

Ready signal was off. Error 
was found during short 
forward to backward change 
of direction. 

MTU PCA 1A05, 1A06 
operator error 

51 

41 

Tape loop alarm left. Error 
detected in servo on machine 
reel side. Error was found 
during long forward to 
backward change of direction. 

PCA 1A04 in the MTU or 
capacitive sensor 

51 

42 

Tape loop alarm right. Error 
detected in servo on file reel 
side. Error was found during 
long forward to backward 
change of direction. 

PGA 1A04 in the MTU or 
capacitive sensor 

51 

44 

Analysis was done by error code 
of operator panel on MTU (for 
offline diagnostics) . Analysis 
was done on MTU error code of 

DSB 6 (drive sense byte) (for 
online diagnostics). Error was 
found during long forward to 
backward change of direction. 

Refer to MTU Error 

Code Table (See A.2) 
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51 

48 

Ready signal was off. 

MTU PCA 1A05, 1A06, or 
operator error 

51 

51 

Tape loop alarm rigiht. Error 
detected in servo on machine 
reel side. 

PCA 1A04 in the MTU, or 
capacitive sensor 

51 

52 

Tape loop alarm right. Error 
detected in servo on file reel 
side. 

PCA 1A04 in the MTU, or 
capacitive sensor 

51 

54 

Analysis was done by error code 
of operator panel on MTU (for 
offline diagnostics). Analysis 
was done on MTU error code of 

DSB 6 (for online diagnostics). 
Error was found during long go 
up/down backward run. 

Refer to MTU Error 
code Table (See A.2) 

51 

58 

Ready signal was off. Error 
was found during long go up/ 
down backward run. 

MTU PCA 1A05, 1A06, or 
operator error 

51 

61 

Tape loop alarm right. Error 
detected in servo on machine 
reel side. Error wa.s found 
during short go up/'down 
backward run. 

PCA 1A04 in the MTU or 
capacitive sensor 

51 

62 

Tape loop alarm right. Error 
detected in servo on machine 
reel side. Error vras found 
during short go up/'dowh 
backward run. 

PCA 1A04 in the MTU or 
capacitive sensor 

51 

64 

Analysis was done by error code 
of operator panel on MTU (for 
offline diagnostics). Analysis 
was done on MTU enror code of 

DSB 6 (for online diagnostics). 
Error was found duiring short go 
up/down backward run. 

Refer to MTU Error 

Code Table 

51 

68 

Ready signal was oi:f. Error 
was found during siiort go up/ 
down backward run. 

MTU PCA 1A05, 1A06, or 
operator error 

52 

01 

GAPC (gap control) did not 
reset during backweird run. 

MTU PCA 1A05 or 1A06 


B03P-5280-0341A. . .02A 


C-39 









Routine 

Error 



number 

Code 

Description 

Fault location 


02 MTU ready signal vrais a '0' 
during forward run. 

03 EMT detected interruption 
signal from MTU in ready status 
during forward run. 

04 MTU online signal was a '0' 
during forward run. 


05 Tape loop alarm-left, during 
forward run. 

06 TU (tape unit) check occurred 
during forward run. 


07 I Tape loop alarm right during 
I forward run. 


I Velocity error during forward 
• run. 


Manual action to MTU during 
forward run. 

I Tape running direction was 
1 incorrect during forward run. 

I 

I Tacho signal was not detected 
by MTU during forward run. 


Error detected in CPFWD 
(Capstan forward) signal 
detection circuit during 
forward run. 

GAPC (gap control) did not 
reset during backward run. 

MTU ready signal was a '0' 
during forward run. 


MTU PCA 1A05 or li^LOe 

MTU PCA 1A05 or 1A06 


Manual interruption; if 
no manual action, PCA 
1A05 or iA06 in the MTU 

Refer to MTU Error 
Code Table (See A. 2) 

Capacitive sensor or 
PCA "B" on MTU side 
panel 

Capacitive sensor or 
PCA "B" on MTU side 
panel 

Tape drive A PCA on 
MTU side panel, rcA 
1A04 in the MTU, or 
Capstan motor assembly 

Operator error 


MTU PCA 1A04, 1A05 or 
1A06 

Interface cable, rcA 
1A05, or distribution 
board in the FMT 

Interface cable, rcA 
1A05, or distribution 
board in the EMT 


MTU PCA 1A05 or 1A06 

MTU PCA 1A05 or 1A06 
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52 

23 

BUT detected intenrupt signal 
from MTU in ready status during 
backward run. 

MTU PCA 1A05 or 1A06 

52 

24 

MTU online signal i«raus a '0' 
during backward run. 

Manual interruption; 
if not manual action, 

MTU PCA 1A05 or 1A06 

52 

25 

Tape loop alarm left during 
backward run. 

Refer to MTU Error 

Code Table (See A. 2) 

52 

26 

TU (tape unit) check occurred 
durring backward run. 

Capacitive sensor, or 
Tape drive B PCA on MTU 
side panel 

52 

27 

Tape loop alarm right during 
backward run. 

Capacitive sensor, or 
Tape drive B PCA on MTU 
side panel 

52 

28 

Velocity error during forward 
run. 

Tape drive A PCA on MTU 
side panel, PCA iA04 in 
the MTU, or capstan 
motor assembly 

52 

29 

Manual action to NTEXJ during 
forward run. 

Operator error 

52 

30 

Tape running diredtion was 
incorrect during bickward run. 

MTU PCA 1A04, 1A05, or 
1A06 

52 

32 

TACH signal was nol: detected by 
MTU during backward run. 

Interface cable, PCA 
1A05, or distribution 
board in the FMT 

52 

33 

Error detected in {3PFWD signal 
detection circuit during 
backward run. 

Interface cable, PCA 
1A05, or distribution 
board in the FMT 

53 

01 

Write current or erase current 
error in write/eraise head. 

Write/read printed 
circuit assetibly, or 
532403U 

53 

03 

Defects in MTU read anplifier. 

Write/read printed 
circuit assembly, or 

PCA 1A06 in the FMT 

53 

04 

At least 1 bit of (iead track 
was detected (bit 0 - 8). 

Write/read printed 
circuit assembly or 

PCA 1A06 in the FMT 
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53 

05 

Tape error. The tape should be 
changed and this routine 
repeated. (See explanation of 
Routine 53 in Section C.5.) 

Tape 

53 

06 

Interrupt from MTU by TU (tape 
unit) check. 

Operator error 

53 

07 

Interrupt fron MTU. 

Operator error 

53 

31 

GAPC signal was not set within 
the specified period. 

Interface cable; MTU 

PGA 1A05, 1A06, or 
distribution PGA; or 
1A05 in the FMT 

53 

37 

Beginning of tape cannot be 
detected. 

Operator error, 
beginning of tape 
sensor 

53 

8X 

TAG control was executed at 
the specified MTU address but 
failed. 

Gheck MTU front panel 
for error code 

54 

01 

MTU interrupt signal was not 
detected during backward run. 

Beginning of tape 
sensor, or MTU PGA 1A05 
or 1A06 

54 

02 

Tape unit check. 

Refer to MTU Error 

Gode Table (See A. 2) 

54 

03 

Manual interruption. 

Operator error 

54 

04 

Auto cleaner did not return to 
normal position. 

Auto cleaner 

54 

05 

Teirporary error of auto 
cleaner. 

Auto cleaner 

54 

30 

Tach pulse was not set within 
the specified period. 

Operator error 

54 

31 

GATC (gap control) signal was 
not set within the specified 
period. 

MTU PGA 1A05 or 1A06 

54 

32 

MTU capstan motor error 
detected. 

Gapstan motor assa-nbly 

54 

33 

D.QTP signal detection circuit 
error detected. 

PGA 1A05 in the IMT 
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54 

34 

Tach A/B signal error detected. 

PGA 1A05 in the FMT 

54 

35 

Dynamic reverse was detected. 

Tape drive A PCA on MTU 
side panel, or PCA 

1A02 in the MTU 

54 

36 

Tach A/B signal error detected. 

1 

PCA 1A05 in the FMT 

54 

37 

Beginning of tape was not 
detected. 

Beginning tape sensor 

54 

8X 

TAG Control was executed at the 
specified MTU address but 
failed. 

Check MTU front panel 
for error code 

54 

96 

Beginning of tape was not 
detected. 

Beginning of tape 
sensor, or marker 

54 

98 

Online signal was i-eset during 
rewind. 

Operator error 

55 

01 

Velocity retry count out. 

PCA 1A04 in the MTU, 
tape drive A PCA on 

MTU side panel, or 
capstan motor assembly 

55 

02 

Excessive retrys. 

Capstan motor assembly 

55 

04 

HNOIS signal was not detected. 

Change tape and 
retry this routine; 

PCA 1A04 in the MTU, 
or PCA 1A06 in the IMT 

55 

05 

Velocity change. 

PCA 1A04 in the MTU, 
tape drive A PCA on MTU 
side panel, or capstan 
motor assembly 

55 

06 

Slip check was detected. 

Capstan roller 

55 

i 

I 30 

Tach pulse signal was not 
detected within the; specified 
period. 

Operator error 

55 

31 

CAPC signal was not: set within 
the specified period. 

MTU PCA 1A05 or 1A06 

55 

32 

1 

MTU capstan motor ejrror 
detected. 

Capstan motor assembly 
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55 

33 

D.QTP signal detection circuit 
error detected. 

PGA 1A05 in the FMT 

55 

34 

Tach A/B signal error detected. 

PCA 1A05 in the FMT 

55 

35 

Dynamic reversal error was 
detected. 

Tape drive A PCA on MTU 
side panel, or PCA 1A04 
in the MTU 

55 

36 

Tach A/B signal error was 
detected. 

PCA 1A05 in the FMT 

55 

8X 

TAG control was executed at the 
specified MTU address but 
failed. 


56 

01 

Loop alarm-left. 

PCA 1A04 in the MTU, or 
capacitive sensor 

56 

02 

Loop alarm-right. 

PCA 1A04 in the MTU, or 
capacitive sensor 

56 

04 

Air bearing alarm on, 
miscellaneous error. 

Air supply of MTU 

56 

08 

Ready signal was reset. 

Operator error 

56 

11 

Stop position at IBG (Inter 

Block Gap) is not correct. 

Capstan motor assembly, 
tape drive A PCA on MTU 
side panel, or PCA 1A04 
in the MTU 

56 

13 

HNOIS signal was not detected. 

Write/read printed 
circuit assembly 

56 

15 

Excessive speed change over 
+ 7% of the specified 
value. 

Tape drive A PCA on MTU 
side panel, or PCA 1A04 
in the MTU 

56 

31 

CAPC signal was not set within 
the specified period. 

MTU PCA 1A05 or 1A06 

56 

32 

Capstan motor error detected. 

Capstan motor assanbly 

56 

33 

D.QTP signal detection circuit 
error detected. 

PCA 1A05 in the FMT 

56 

34 

Tach A/B signal error detected. 

PCA 1A05 in the FMT 


T 
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56 

35 

Dynamic reversal einror was 
detected. 

Tape drive A PCA on MTU 
side panel, or PCA 1A04 
in the MTU 

56 

36 

Tach A/B signal enror was 
detected. 

PCA 1A05 in the FMT 

56 

8X 

TAG control was excjcuted at the 
specified MTU addrejss but 
failed. 


57 

01 

Velocity retry count out. 

PCA 1A04 in the MTU, 
tape drive A PCA on 

MTU side panel, or 
capstan motor assembly 

57 

02 

Excessive retrys. 

PCA 1A04 in the MTU, 
tape drive A PCA on 

MTU side panel, or 
capstan motor assembly 

57 

04 

HNOIS signal was not detected. 

Change tape and retry 
this routine. PCA 1A04 
in the MTU, or PCA 1A06 
in the FMT 

57 

05 

Velocity change. 

PCA 1A04 in the MTU, 
tape drive A PCA on MTU 
side panel, or capstan 
motor assembly 

57 

06 

Slip check was detescted. 

Capstan roller 

57 

30 

Tach pulse signal vras not 
detected within thes specified 
period. 

Operator error 

57 

31 

CAPC signal was not set within 
the specified pericd. 

MTU PCA 1A05 or 1A06 

57 

32 

MTU capstan motor esrror 
detected. 

Capstan motor assembly 

57 

33 

D.QTP signal detection circuit 
error detected. 

PCA 1A05 in the FMT 

57 

34 

Tach A/B signal error detected. 

PCA 1A05 in the FMT 

57 

35 

Dynamic reversal error was 
detected. 

Tape drive A PCA on 

MTU side panel, or 

PCA 1A04 in the MTU 
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Tach A/B signal error was 
detected. 

Beginning of tape was detected 
where not expected. 

TAG Control was executed at the 
specified MTU address but 
failed. 

Group coded recording status 
was not set by command tag 
operation. 

Loop alarm-left. 


02 Loop alarm-right. 


04 Air bearing alarm on 
miscellaneous error. 

08 Ready signal was reset. 

11 Stop position at IBG (inter 

j block gap) is not correct. 


13 j HNOIS signal was not detected. 


15 Excessive speed change over 
+ 7% of the specified value. 


31 CAPC signal was not set within 
the specified period. 

32 MTU capstan motor error 
detected. 

33 D.QTP signal detection circuit 
error detected. 


Fault location 


PGA 1A05 in the FMT 


Beginning of tape 
sensor, or tape 


532401U 


Tape drive B PCA or MTU 
side panel, or 
capacitive sensor 

Tape drive B PCA or MTU 
side panel, or 
capacitive sensor 

Air supply of MTU 


Operator error 

Capstan motor assembly, 
tape drive B PCA or MTU 
side panel, or PCA 
1A04 in the MTU 

Write/read printed 
circuit assonbly 

Tape drive B PCA or MTU 
side panel, or PCA 
1A04 in the MTU 

mu PCA 1A05 or 1A06 


Capstan motor assembly 


PGA 1A05 in the EMT 


34 Tach A/B signal error detected. | PCA 1A05 in the FMT 
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number Code Description Fault location 


58 

35 

Dynamic reversal eirror was 
detected. 

Tape drive B PCA or MTU 
side panel, or PCA 

1A04 in the MTU 

58 

36 

Tach A/B signal en:or was 
detected. 

PCA 1A05 in the BMT 

58 

8X 

TAG control was exejcuted at the 
specified MTU addrcjss but 
failed. 


60 


Either bit of TSNS (time sense) 
0-8 was detected. 

Erase head, or cable 
between erase head 
and write/read PCA 

60 


Tach pulse was stopped during 
erase diagnostics. 

Operator error 

60 

30 

Tach pulse stopped during 
erase. 

Operator error 

60 

31 

GAPC (Gap Control) signal was 
not detected within the 
specified period during erase. 

MTU PCA 1A05 or 1A06 
or operator error 

60 

8X 

TAG control was executed at the 
specified MTU address but 
failed. 

Check the MTU front 
panel for an error code 

61 

30 

Tach pulse stopped during 
erase. 

Operator error 

61 

31 

GAPC signal was not; detected 
within the specified period 
during erase. 

MTU PCA 1A05 or 1A06 
or operator error 

61 

32 

Tach pulse signal vas not set 
within the specified period. 

MTU PCA 1A05 or 1A06 

61 

33 

OTP (quarter tach piulse) signal 
detection error. 

MTU PCA 1A05 or 1A06 

61 

34 

Tach A/B signal error detected. 

MTU PCA 1A05 or 1A06 

61 

35 

Dynamic reverse error was 
detected. 

MTU PCA 1A05 or 1A06 

61 

38 

Beginning of tape was detected 
where signal was not expected. 

Beginning of tape 
sensor or tape 


B03P-5280--0341A. . .02A 


C-47 




Routine 

number 


Error 

Code 


Descaription 


Fault location 


61 

61 

i 

louring WRT (write) , suitable 
place for diagnostics was not 
found within 15 m from 
beginning of tape. 

Tape error 

61 

62 

During WRT (write), tach pulse 
stopped. 

Operator error 

61 

1 63 

1 

1 

j 

! 

! 

Although suitable place for 
diagnostics was found during 

WRT (write) , a trap was issued 
frcxn MTU. 

Operator error 

61 

1 

1 64 

1 

1 

j 

During WRT (write), SAGC check 
error was set incorrectly. 

V^ite/read printed 
circuit assembly, 

MTU PCA 1A05 or 1A06 

61 

65 

! 

SA3C (self adjust gain control) 
check error was incorrectly set 
in read mode, although it was 
not expected. 

Write/read PCA 

61 1 

66 

f 

SAGC check detection circuit 
error detected. 

Write/read PCA 

61 ; 

1 

1 

1 

i 

1 

i 

i 

I 

i 

Although TU (tape unit) 
interrupt was found, the 
cause is not SAGC check. 

Write/read PCA 

61 

1 

68 

! 

Count of SAGC counter error 
detected. 

Wtite/read PCA, or 

MTU PCA 1A05 or 1A06 

61 

69 

Count is preset in SAGC 
counter, but GSD was not 
performed in MTU. 

Write/read PCA 

61 1 

8X 

TAG control was executed at the 
specified MTU address but 
failed. 

Check the MTU front 
panel for an error code 

61 

90 

GCR (group coded recording) 
status was not set by cotmand 
tag operation. 

532401U 

62 

01 

Early begin read check was 
detected. 

Vftrite/read rcA 
or head 

62 

02 

Slow check was detected. 

Capacitive sensor 
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Routine 

number 

Error 

Code 

Description 

Fault location 

62 

03 

Start read check was detected. 

PCA 1A04 in the MTU, 
tape drive A PCA on 

MTU side panel, or 

PGA 1A04 in the FMT 

62 

04 

While waiting for POSA 
(postamble) signal, DBOB 
(detection of beginning of 
block) signal was reset. 

Write/read PCA 

62 

05 

Postamble error was detected. 

V^ite/read PCA 

62 

06 

End data check was detected. 

Write/read PCA 

62 

07 

Start read check was detected 
because tape speed, was 
incorrect. 

PCA 1A04 in the MTU, or 
tape drive A PCA on 

MTU side panel 

62 

08 

Tape speed was incorrect when 
postamble signal was reported. 

PCA 1A04 in the MTU, or 
tape drive A PCA on 

MTU side panel 

62 

21 

Tach stop signal was set. 

Operator error 

62 

22 

Tape error. The tape should be 
changed and this routine should 
be repeated. 

Operator error 

62 

23 

BCY signal was not set. 

PCA 1A05 in the FMT 

62 

26 

BIBSY (bus in busy) signal was 
not reset. 

PCA 1A07 in the FMT 

62 

30 

Tach pulse stopped during 
erase. 

Operator error 

62 

31 

GAPC (gap control) signal was 
not detected within the 
specified period during erase. 

MTU PCA 1A05 or 1A06 
or operator error 

62 

32 

Tach pulse signal was not set 
within the specified period. 

MTU PCA 1A05 or 1A06 

62 

33 

QTP (quarter tach pulse) signal 
detection error. 

MTU PCA 1A05 or 1A06 

62 

34 

Tach A/B signal error detected. 

MTU PCA 1A05 or 1A06 

62 

35 

Dynamic reverse error was 
detected. 

MTU PCA 1A05 or 1A06 


B03P-5280-0341A. . .02A 


C-49 




Routine 

number 

Error 

Code 

62 

38 

62 

40 

62 

41 

62 

42 

62 

43 

62 

44 

62 

45 

62 

46 

62 

47 

62 

48 

62 

54 

62 

55 

62 

56 

62 

61 

62 

62 

62 

63 


Description Fault location 


Beginning of tape was detected 
where signal was not expected. 

Beginning of tape 
sensor, or tape 

Deskewing buffer check was 
detected. 

PCA 1A02 in the FMT 

Skew error was detected. 

PCA 1A02 in the FMT 

Drop out error was detected. 

PCA 1A02 in the FMT 

VRC (vertical redundancy check) 
error was detected. 

PCA 1A02 in the FMT 

Multi-track error was detected. 

PCA 1A02 in the FMT 

Postamble error was detected. 

PGA 1A02 in the FMT 

Write trigger VRC (vertical 
redundancy check) error was 
detected. 

PCA 1A02 in the FMT 

Write bus out check was 
detected. 

PCA 1A06 or 1A07 
in the FMT 

Over-run error (in offline mode 
only) was detected. 

PCA 1A06 or 1A07 
in the FMT 

Transfer in, register parity 
error was detected. 

PCA 1A06 or 1A07 
in the FMT 

CRCA-CRCB error was detected. 

PCA 1A06 in the FMT 

FMT detected bus parity error 
in controller interface. 

PCA 1A07 in the FMT 

During the write (WRT) mode, a 
suitable place for diagnostics 
was not found within 15 m fran 
beginning of tape. 

Tape error 

During the write (WRT) run, 
tach pulse stopped. 

Operator error 

Although a suitable place for 
diagnostics was found during 
the write (WRT) mode, a trap 
was issued from MTU. 

Operator error 
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Routine 

number 

Error 

Code 

Description 

Fault location 

62 

64 

During the write (WRT) mode, 

SAGC (self adjust gain control) 
check error was set 
incorrectly. 

Wtite/read printed 
circuit assembly, or 

MTU PCA 1A05 or 1A06 

62 

8X 

TAG control was execnated at the 
specified MTU addrejss but 
failed. 

Check MTU front panel 
for error code 

62 

90 

GCR (group coded re<3ording) 
status was not set iDy cotmand 
tag operation. 

532401U 

63 

01 

Early begin read check was 
detected. 

Vftrite/read PCA, 
or head 

63 

02 

Slow check was detected. 

Capacitive sensor 

63 

03 

Start read check was detected. 

PCk 1A04 in the MTU, 


tape drive A PCA in MTU 
side panel, or PCA 1A04 
in the FMT 


63 04 While waiting for POSA Wcite/read PCA 

(postamble) signal, DBOB 
(detected beginning of block) 
signal was reset. 

63 21 Tach stop signal was set. Operator error 

63 22 Tape error. The tape should be Operator error 

changed and this routine should 
be repeated. 

63 23 BCY signal was not set. PCA 1A05 in the EMT 

63 26 BIBSY (bus in busy) signal was PCA 1A07 in the FMT 

not reset. 

63 30 Tach pulse stopped during Operator error 

erase. 

63 31 GAPC (gap control) signal was MTU PCA 1A05 or 1A06 

not detected within the or operator error 

specified period during erase. 

63 41 Skew error was detected. PCA 1A02 in the FMT 

63 42 Drop out error was detected. PGA 1A02 in the EMT 
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Routine 

number 

Error 

Code 

Description 

Fault location 

63 

43 

VRC (vertical redundancy check) 
error was detected. 

PCA 1A02 in the EMT 

63 

44 

Multi-track error was detected. 

PCA 1A02 in the EMT 

63 

45 

Postamble error was detected. 

PCA 1A02 in the EMT 

63 

46 

Write trigger VRC (vertical 
redundancy check) error was 
detected. 

PCA 1A06 in the EMT 

63 

47 

Write bus out check was 
detected. 

PCA 1A06 or 1A07 
in the EMT 

63 

48 

Over-run error (in offline mode 
only) was detected. 

PGA 1A06 or 1A07 
in the FMT 

63 

54 

Transfer in, register parity 
error was detected. 

PCA 1A06 or 1A07 
in the EMT 

63 

55 

Cyclic Redundancy Check A and B 
(CRCA-CRCB) error was detected. 

PCA 1A06 in EMT 

63 

56 

FMT detected bus parity error 
in the host controller 
interface. 

PCA 1A07 in the FMT, 
or Controller 

63 

8X 

TAG control was executed at the 
specified MTU address but 
failed. 

Check MTU front panel 
for error code 

64 

01 

Tach signal was stopped during 
waiting first data. 

Operator error 

64 

02 

Tach signal was stopped during 
waiting LRC. 

Operator error 

64 

03 

NOIS (Noise) signal was set. 

Write/read PCA, or 
head 

64 

20 

Velocity retry excessive. 

PCA iA04 in the MTU, 
or tape drive A PCA on 
MTU side panel 

64 

21 

Tach signal was stopped. 

Operator error 

64 

22 

Tape error. The tape should be 
changed and this routine should 
be repeated. 

Tape 
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Routine 

number 

Error 

Code 

Description 

Fault location 

64 

23 

BCY signal was not set. 

PGA 1A05 in the FMT 

64 

26 

BIBSY (bus in busy) signal 
was not reset. 

PCA 1A07 in the FMT 

64 

30 

Tach pulse stopped during 
erase. 

Operator error 

64 

31 

GAPC (gap control) signal 
was not detected within the 
spedified period during 
erase. 

PCA 1A05 or 1A06, 
or operator error 

64 

41 

Skew error was detected. 

PGA lAOl in the FMT 

64 

46 

Write trigger VRC (vertical 
redundancy check) error was 
detected. 

PCA 1A06 in the FMT 

64 

47 

Write bus out check was 
detected. 

PCA 1A06 or 1A07 in 
the FMT 

64 

48 

Over-run error (in offline 
mode only) was detected. 

PCA 1A06 or 1A07 in 
the FMT 

64 

51 

VRC (vertical redundancy check) 
error in nonreturn to zero I 
mode was detected. 

PCA lAOl in the FMT 

64 

52 

LRC (longitudinal redundancy 
check) error was detected. 

PCA lAOl in the FMT 

64 

54 

Transfer in, register parity 
error was detected. 

PCA 1A06 or 1A07 in 
the FMT 

64 

55 

CRCA-ORCB (cyclic redundancy 
check A and B) error was 
detected. 

PCA 1A06 in the FMT 

64 

56 

FMT detected bus parity error 
in the host controller 
interface. 

PGA 1A07 in the FMT, 
or host controller 

64 

8X 

TAG control was executed at the 
specified MTU address but 
failed. 


64 

98 

Manual interrupt to MTU. 

Operator error 
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Routine 

number 

Error 

Code 

Description 

Fault location 

65 

10 

Tape error. Change tape and 
retry this routine. 

Tape 

65 

21 

Manual interruption. 

Operator error 

65 

30 

Cotplete read signal was not 

Amplitude setting of 

(o 

r) 

detected at slice level 15%. 

write/read PCA 

65 

30 

Tach pulse stopped during erase. 

Operator error 

65 

31 

GAPC signal was not detected 
within the specified period 
during erase. 

MTU PCA 1A05, 1A06, 
or operator error 

65 

38 

Beginning of tape was detected 
where not expected. 

Beginning of tape 
sensor, or tape 

65 

50 

Complete read signal was not 
detected at slice level 41%. 

Anplitude setting of 
write/read PCA 

65 

70 

Ccoplete read signal was not 
detected at slice level 51%. 

Anplitude setting of 
write/read PCA 

65 

8X 

TAG control was executed at the 
specified MTU address but 
failed. 


65 

90 

Catplete read signal was not 
detected at slice level 64%. 

Anplitude setting of 
write/read PCA 

65 

96 

Beginning of tape was not 
detected. 

Operator error 

65 

98 

Manual interruption during 
rewinding. 

Operator error 

66 

01 

IBG (Inter Block Gap) length is 
too long in phase encode mode. 

MTU PCA 1A05, 1A06, 
or dirty tape path 

66 

02 

IBG length is too short in 
phase encode mode. 

MTU PCA 1A05, 1A06, 
or dirty tape path 

66 

03 

IBG length is too long in group 
coded recording mode. 

MTU PCA 1A05, 1A06, 
or dirty tape path 

66 

04 

IBG length is too short in group 
coded recording mode. 

MTU PCA 1A05, 1A06, 
or dirty tape path 

66 

21 

Manual interruption. 

Operator error 
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Routine 

number 

Error 

Code 

Description 

Fault location 

66 

22 

Tape error. Change tape and 
retry this routine. 

Tape 

66 

30 

Tach pulse stopped during 
erase. 

Operator error 

66 

31 

GAPC signal was not detected 
within the specified period 
during erase. 

MTU PGA 1A05, 1A06, 
or operator error 

66 

38 

Beginning of tape weis 
detected where not cjxpected. 

Beginning of tape 
sensor, or tape 

66 

8X 

TAG control was executed at the 
specified WTU addresjs but 
failed. 

Check MTU front panel 
for error code 

66 

90 

Group coded recording status 
not set by command t:ag 
operation. 

532401U 

66 

96 

Beginning of tape Wcis not 
detected. 

Operator error 

66 

98 

Tape error. Change the tape 
and retry. 

Tape 

70 

01 

Excessive feed through signal 
was detected. 

Write/read head 

70 

21 

Manual interruption. 

Operator error 

70 

22 

Tape error. Change the tape 
and retry. 

Tape 

70 

38 

Beginning of tape detected 
where not expected. 

Beginning of tape 
sensor, or tape 

70 

8X 

TAG control was executed at the 
specified MTU address but 
failed. 

Check MTU front panel 
for error code 

70 

90 

Group coded recording status 
cannot be set by canmand tag 
operation. After rewind end, 
tape is not at beginning of 
tape. 

Operator error 
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Routine 

number 

Error 

Code 

Description 

Fault location 

70 

96 

Group coded recording status 
cannot be set by command tag 
operation. After rewind end, 
tape is not at beginning of 
tape. 

Operator error 

70 

98 

Manual operation error. 

Operator error 

71 

01 

Excessive cross-talk signal 
was detected. 

Write/read head 

71 

22 

Tape error. Change the tape 
and retry. 

Tape 

71 

38 

Beginning of tape detected 
where not expected. 

Beginning of tape 
sensor, or tape 

71 

8X 

TAG control was executed at the 
specified MTU address but 
failed. 

Check MTU front panel 
for error code 

71 

96 

Group coded recording status 
cannot be set by command tag 
operation. After rewind end, 
tape is not at beginning of 
tape. 

Operator error 

71 

98 

Manual operation error. 

Operator error 

73 

01 

WIM (write tape mark command) 
retry excessive in phase encode 
mode. 

Write/read PCA 

73 

02 

Manual interrupt (reset key). 

Operator error 

73 

03 

Drop out error. 

Write/read PCA 

73 

2X 

REJECT error was detected in 
cormand 1 through 8 (see 
footnote ^). 

MTU PGA 1A05, 1A06, 
write/read PCA, or PCA 
1A06 in the EKT 

73 

3X 

Excessive velocity change 
during write operation. 

PCA 1A04 in the MTU, 
or tape drive A PCA on 
MTU side panel 

73 

4X 

Start read check was detected. 

Capstan motor assembly 
or PCA 1A04 in the FMT 


C-56 


B03P-5280-0341A. . .02A 




Routine 

number 

Error 

Code 

Description 

Fault location 

73 

5X 

PREC (partial record), EDC 
(end data check) check was 
detected. 

Capstan motor assembly 
or PCA 1A04 in the FMT 

73 

6X 

Multi-track error was detected. 

Capstan motor assembly 
or PCA 1A04 in the fMT 

73 

7X 

VRC (vertical redundancy 
check) and CRC (cyclic 
redundancy check) skew error 
was detected. 

Write/read PCA, head, 
or PCA 1A06 in the FMT 

73 

05 

IDBCK was detected. 

Write/read PCA or 
head 

73 

06 

Beginning of tape was detected 
during backward operation. 

Tape error, or 
auto cleaner 

73 

07 

OVRN (not overrun) was detected 
during offline diagnostics. 

PCA 1A07 in the FMT 

74 

01 

WIM (write tape mark coimand) 
retry excessive in phase encode 
mode. 

Write/read PCA 

74 

02 

Manual interruption (reset 
key). 

Operator error 

74 

03 

Drop out error. 

Write/read PCA 

74 

2X 

REJECT error was detected in 
ccxmand 1 through 8 (see 
footnote ^). 

MTU PCA 1A05, 1A06 
Wtite/read PCA, or 

PCA 1A06 in the FMT 

74 

3X 

Excessive velocity change 
during write operation. 

PCA 1A04 in the MTU, 
or tape drive A PCA on 
MTU side panel 

74 

4X 

Start read check was detected. 

Capstan motor assembly, 
or FMT PCA 1A04 

74 

5X 

PREC, EDC check was detected. 

Capstan motor assanbly, 
or FMT PCA 1A04 

74 

6X 

Multi-track error was detected. 

Capstan motor assattoly, 
or FTtr PCA 1A04 

74 

7X 

VRC, CRC, skew error was 
detected. 

PCA 1A02 or 1A06 in 
the FMT 

1 ' ' 

1 1=BSP, 2=F^PF, 3=SP, 4=RD, 5=BRD, 6=WRT, 7=WTM, 8=ERS 
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number Code Description Fault location 


74 

05 

IDBCK (ID burst check) was 
detected. 

Write/read PCA, or 
head 

74 

06 

Beginning of tape was detected 
during backward operation. 

Tape error, or 
auto cleaner 

74 

07 

OVRN (not overrun) was detected 
during offline diagnostics. 

PCA 1A07 in the FMT 

75 

01 

WTM (write tape mark) retry 
excessive in phase encode mode. 

write/read PCA 

75 

02 

Manual interruption (reset 
key). 

Operator error 

75 

2X 

REJECT error was detected in 
coDomand 1 through 8 (see 
footnote ) 

MTU PCA 1A05, 1A06, 
Write/read PCA, or 

PCA 1A06 in the BMT 

75 

3X 

Excessive velocity change 
during write operation. 

PCA 1A04 in the MTU, 
or tape drive A PCA on 
MTU side panel 

75 

7X 

VRC (vertical redundancy check) 
CRC (cyclic redundancy check) 
skew error was detected. 

PCA lAOl or 1A05 in 
the EMT 

75 

06 

Beginning of tape was detected 
during backward operation. 

Tape error, or 
auto cleaner 

75 

07 

OVRM (overrun) was detected 
during offline diagnostics. 

PCA 1A07 in the FMT 

79 

01 

SLTAG (select TAG) signal was 
not set correctly. 

PCA 1A05 int he FMT 

79 

02 

Inconsistency between EMT and 
distribution PCA. 

Cable between 

PCA 1A05 and 
distribution board 
in the FMT 

79 

03 

TAGI signal was not set. 

MTU interface cable 

79 

04 

MTU ready signal or online 
signal was not set. 

532403U 

79 

05 

DVENB (device enable) signal 
was not set. 

EMT distribution PCA 

79 

. 

06 

DVBSY (device busy) signal was 
not set. 

FMT distribution PCA 
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Routine 

number 

Error 

Code 

Description 

Fault location 

79 

07 

LWR (loop write read) EKT 
signal was not set correctly. 

PCA 1A05 in the FMT 

79 

08 

DBMPX (device bus multiplex) 
signal was not set correctly. 

PGA 1A05 in the FMT 

79 

1 

09 

i 

Error detected at interface bus 
when LWR FMT mode was set, or 
error detected in IDBMPX 
function. 

PCA 1A05 in the FMT 

79 

10 

Error was detected at interface 
bus when LWR FMT mode was set 
(Pbit). 

PCA 1A05 in the FMT 

79 

11 

Error detected at interface bus 
when LWR Fm mode was set 
(P bit), or error detected in 
DBMPX function. 

532403U, MTU 
interface cable, or 

FMT distribution PCA 

79 

12 

Sense tag was not set 
correctly. 

PCA 1A05 in the FMT 

79 

13 

MPXBO (multiplex bus out) 
signal was not set correctly. 

PCA LAOS in the FMT 

79 

14 

LWR FMT or DBMPX (device bus 
multiplex) signal error. 

PCA 1A05 in the FMT 

79 

15 

Online and ready signal is 
always set in MTU. 

532403U 

79 

16 

MTU indicates operfition 
possible at all times. 

532403U 

79 

17 

Interface cables between FMT 
and MTU connected incorrectly, 
or the diagnostics MTU address 
was specified by mistake. 

1 

Cable connection, 
or address mistake 

i 

79 

18 

Although SLTAG (select TAG) 
signal is reset, ojperation 
possible was posteci. 

Distribution PCA in 
the FMT 

80 

37 

Although interrupt signal from 
MTU was detected, laeginning of 
tape was not detected. 

Operator error 

1 ' * 1 

1 1=BSP. 2=FSPF. 3=SP, 4=RD, 5=BiyD, 6=WRT, 7=WrM, 8=ERS 
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Routine 

Error 



number 

Code 

Description 

Fault location 

80 

38 

Beginning of tape was detected 
when not expected. 

Operator error 

80 

8X 

TAG control was executed at the 

Check MTU front panel 



specified MTU address but 
failed. 

for error code 

80 

WW 

WW is defined as follows: 




BWD: WW 63 through 72 means capstan needs alignment. 

FWD: WW 43 through 54 means azimuth needs adjustment. 

WW indicates quantity of skew for each error code is shown 



below. 




(See Section K for checks and adjustments.) 



Error code 

Quantity of skew 



FWD BWD 




43 63 

50 



44 64 

46 



45 65 

42 



46 66 

38 



47 67 

33 



50 70 

29 



51 71 

25 



52 72 

21 



53 

17 



54 

13 

83 

01 

Manual interruption occurred 
while executing this routine. 

Operator error 

83 

10 

Read artplifier setting was too 

Read anplifier 



low and requires adjustment. 

adjustment 

83 

11 

Read anplifier setting was too 

Read anplifier 



high and requires adjustment. 

adjustment 

83 

90 

Group code recording status was 
not set by command tag 
operation. 

532401U 

90 

8X 

TAG control was executed at the 

Check MTU front panel 



specified MTU address but 
failed. 

for error code 


C-60 


B03P-5280-0341A. . .02A 








Routine 

number 


Error 

Code 


Description 


Fault location 


91 

(c 

01 

>r) 

Although the device sense was 
executed, the response signal 
(TAGI signal) was not set. 

Distribution PCA in 
the FMT 

91 

01 

Online signal was reset during 
execution of DSE (data security 
erase) cortrnand. 

Operator error 

91 

8X 

TAG Control was executed at the 
specified MTU address but 
failed. 

Check MTU front panel 
for error code 

91 

96 

Beginning of tape itnarker was 
not detected during rewind. 

Operator error, or 
beginning of tape 
sensor 

91 

98 

Online signal was reset by 
rewind. 

Operator error 

92 

YY 

The code number YY shows the 
result of counting the number 
of data checks until the 
detection of tape mark. The 
number is decimal. 


93 

37 

Beginning of tape i^as not 
detected during bac^kward mode. 

Operator error, or 
b^inning of tape 
sensor 

93 

YY 

The code nuntoer YY indicates 
the number of data checks when 
write operation is executed in 
group coded recording from 
beginning to end of tape. The 
number is decimal. 


94 

YY 

The code number YY indicates 
the number of data checks when 
the write operation is executed 
in phase encode mo(ie from 
beginning of tape to end of 
tape. The number is decimal. 


95 

YY 

The code number YY indicates 
the number of data checks when 
the write operation is executed 
in nonreturn to z&:o I mode 
from beginning of ltape to end 
of tape. 
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Routine 

number 

Error 

Code 

Description 

Fault location 

96 37 

(or) 

1 

Beginning of tape was not 
detected during backward mode. 

Operator error, or 
beginning of tape 
sensor 

96 

37 

Beginning of tape could not be 
detected. 

Operator error BOT 
sensor 

96 

8X 

TAG control was executed at the 
specified MTU address but 
failed. 

Check the MTU front 
panel for an error code 

97 

01 

Manual interruption during 
space to end of tape. 

Operator error 

97 

8X 

TA3 control was executed at the 
specified MTU address but 
failed. 

Check the MTU front 
panel for an error code 

98 

01 

MP (microprogram) halt was 
indicated during RCM SCAN 
operation but MP CONTROL FLAG 
(STEP) was not set correctly. 

PCA 1A08 in the FMT, or 
diagnostics panel 

98 

02 

MP halt was indicated, but halt 
bit was not set correctly 
(bit 10). 

PCA 1A08 in the FMT, or 
diagnostics panel 

98 

03 

ROM SCAN ($E4, CNT) is 
indicated, but MP controller 
flag was not set correctly 
(bit 5) . 

PCA 1A08 in the FMT, or 
diagnostics panel 

98 

04 

Parity error was detected 
during RCM SCAN operation, 

PERR (parity error) bit was set 
(bit 11) . 

PCA 1A07 in the FMT 

98 

05 

MP halt was indicated, but MP 
controller FLAG (STEP) was not 
set correctly. 

PCA 1A08 in the FMT 

98 

06 

MP halt was indicated, but halt 
bit was not set correctly 
(bit 10). 

PCA 1A08 in the FFIT 

98 

07 

MP halt mode was not reset. 

PCA 1A08 in the FMT, 
or diagnostics panel 

98 

08 

RCM scan mode was not reset. 

PCA 1A08 in the FMT, 
or diagnostics panel 
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Routine 

number 

Error 

Code 

Description 

Fault location 

98 

39 

MP halt was indicaited during 

RCW SCAN mode and HP halt mode 
was not set. 

PCA 1A08 in the EMT 

99 

01 

Lairp test was incoinrect in 
power on RST routine. 

PGA 1A08 in the EMT, 
or diagnostics panel 

99 

02 

PHLT (processor halt) bit was 

ON in idle, or cablLe was 
disconn^ted. 

cable between panel 
and PCA 1A08 in the EMT 

99 

03 

EMT detected error in POWDIA 
check. 

PGA 1A02, 1A05, 1A06, 
or 1A08 in the EMT 

99 

04 

cs (control storage) parity 
error was detected. 

PGA 1A08 in the EMT 

99 

05 

Register parity enror was 
detected. 

PCA lAOl, 1A02, 1A05, 
1A06, 1A07, or 1A08 
in the EMT 

99 

06 

M PERR (parity error) bit on, 
but no CS (control storage) or 
register parity en:or existed. 

PCA 1A07 in the EMT 

99 

11 

Address conpare ($(3(, CNT) 
function was not performed. 

PCA 1A08 in the EMT 

99 

12 

MP (microprogram) (control 
(SEX, CNT) function was not 
performed. 

PCA 1A08 in the EMT 

99 

22 

FMT was not set to diagnostics 
mode, but offline iDit was not 
set. 

PCA 1A08 in the EMT, 
or diagnostics panel 

99 

23 

When setting FMT to diagnostics 
mode, busy bit was on. 

PCA 1A07 in the FMT 

99 

24 

EMT was set to dia< 3 nostics 
mode, but M PHLT (]?rocessor 
halt) bit was on. 

PCA 1A08 in the EMT 

99 

25 

EMT was set to diaignostics 
mode, but CSPER (control 
storage parity error) bit was 
on. 

PCA 1A07 in the EMT 
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Routine 

number 

Error 

Code 

Description 

Fault location 

99 

26 

FMT was set to diagnostics 
mode, but register parity 
error bit was on. 

PCA 1A08 in the FMT 

99 

27 

Routine number was not set 
correctly. 

PCA 1A08 in the FMT, 
or diagnostics panel 

99 

28 

TU (tape unit) address was not 
set correctly. 

PCA 1A08 in the EMI, 
or diagnostics panel 

99 

29 

Diagnostics cotrmand was issued, 
but duty on timed out. 

PCA 1A02, 1A06, 1A07, 
or 1A08 in the FMT 

99 

40 

After FMT was set to 
diagnostics mode, busy signal 
was set, but diagnostics 
condition flag within IMT was 
not set. 

PCA 1A08 in the FMT 

99 

41 

BUSY bit was off, but IBUSY bit 
was on. 

PCA 1A08 in the FMT 

99 

42 

BUSY bit was on, but IBUSY bit 
was off. 

PCA 1A07 in the FMT 

99 

43 

After diagnostics routine was 
started, MPHLT was detected. 

PCA 1A08 in the FMT 

99 

51 

Error flag was on at 
diagnostics end, but error code 
is all 0. 

PCA 1A08 in the FMT 

99 

59 

Error flag was off at 
diagnostics end, but error code 
was all 0. 

PCA 1A08 in the FMT 

99 

61 

IM test error in power on test 
routine for diagnostics panel. 

PCA 1A08 in the FMT, 
or diagnostics panel 

99 

62 

Microprogram of diagnostics 
panel is in error. 

Diagnostics panel 
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Routine 

number 

Error 

Code 

Description 

Fault location 

99 

99 

Diagnostics initiated at 

the specified MTU address and 
failed because MTU is in not- 
ready status. 

If MTU is ready, run 
Routine 79 . Routines 

10, 11, 12, 14, and 15 
can run even if the 

MTU is in not-ready 
status, but the MTU 
should be powered on. 
FMT checks TAG in 
signal response. 

FF 

FF 

Routine number error (occurs 
with online diagnostics or 
field tester only). 

Indicated routine 
number was not 00 
through 99 
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C.5 ROUTINE DESCRIPTION 


This section provides a description of the routines for both FMT and MTU 
offline and online diagnostics. The description of each routine includes; 

(1) The routine nuitiber and title. Routines are listed in numerical 
order from 00 to 99. 

(2) The conditions that are required for that routine, if applicable. 

(3) A sunmary of error codes for that routine. 

(4) A description of vhat the routine diagnoses and how it functions. 

In general, during the execution of a given routine, lamp 1 on the field 
tester panel will remain on. When the routine is ccxtpleted or terminated 
for any reason, lamp 1 will go off. If an error was detected, lamp 8 will 
go on. To determine the routine number and error code number: 

(1) Set the field tester switches SO through S7 to $35, and then 
toggle the CNT switch. 

(2) The routine number is displayed on the field tester lamps in hex 
notation. 

(3) Set the field tester switches SO through S7 to $36, and toggle 
the SSS switch. 

(4) The error code is displayed on the field tester lamps in hex 
notation. 

(5) Consult section C.4, Error Code Table and Fault Isolation, for 
the appropriate error code, 

(6) Consult the following list for a more detailed description of the 
routine itself. 


Routine 00 ; Test All Diagnostic Routines . 


Conditions; Host controller can be powered off even if interface 
cables are connected. 


Error Codes; 

78 00 All applicable routines listed in Section C.4 

(routines 10 to 78) were tested, and there were no 
errors . 

XX YY Error was detected in routine XX, and its error code is 
YY. 

99 XX The Test All Diagnostics routine implementation was not 
successful. Refer to the Error Code Table in Section 

C.4. 


General Description; 

• Routines 10 through 78 listed in Section C.4 are executed 
sequentially. Undefined routine numbers are skipped. 

• If the addressed MTU is a dual-density model, the diagnostic 
routine for the 800 rpi mode is skipped. 

• When an error is detected, the program terminates at that 
routine. Lamp L8 on the field tester lights, and the error code 
is stored in the FMT register. Ihe error code can be read using 
the field tester. 
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Routine 01 ; Test All Routines (Host Ctontroller Power On). 

Conditions: If interface cables between the formatter and host 

controller are connected, the host controller power 
must be turned on. Some routines test the bi- 
directional data bus of the controller interface by 
routing data fron the driver (DV) to the receiver (RV). 
If the controller is not pulled up by +5V, the signal 
level of the data bus cannot be pulled up to high 
level. This would invalidate the test. 


Error Codes: 

78 00 All applicable routines listed in Section C.4 

(routines 10 to 78) were tested, and there were no 
errors. 

XX YY Error was det<3cted in routine XX, and its error code is 
YY. 

99 XX The Test All Diagnostics routine inplementation was not 
successful. Refer to the Error Code Table in Section 

C.4. 


General Description: 

• Routines 10 through 78 listed in Section C.4 are executed 
sequentially. Undefined routine numbers are skipped. 

• The byte count to be written in LWR (loop write read) or normal 
WRT (write) routines is longer than routine 00. The block length 
of LWR or normal WRT routine in routine 01 is up to 4K bytes, but 
in routine 00 it is only 55 bytes. 

• Execution time for each model: 

50 ips DD 4 mjnutes, 43 seconds 

50 ips TD 4 mj.nutes, 54 seconds 

75 ips DD 5 mj.nutes, 00 seconds 

75 ips TD 5 mj.nutes, 08 seconds 

125 ips DD 5 mj.nutes, 28 seconds 

Execution time may be longer, depending on the tape used. 
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C.5 ROUTINE DESCRIPTION 

Routine 10 ; Microprocessor Self Test Diagnostics. 

Error Codes: 

10 00 No error in FMT microprogram. 

10 77 Microprocessor error detected. 

00 97 MIU is not operationcil. 

General Description: 

This test program checks correct performance of all conmands of 
the FMT processor by means of condition code just before and 
after catroand execution and some changes in local memory. 


Explanation: 

Local memory used are registers WO, Wl, SB22, and SB23. EXR is 
not used. The tests are applied in the following order: 


(1) Unconditional branch 


(2) Branch on condition 

(3) Test bit branch 

(4) Exclusive-OR 

(5) Plus 

(6) Minus 

(7) Branch on condition 

(8) Call on condition 

(9) Register c^jeration 

(10) OR, AND, etc. 

(11) Test bit call 

(12) Move half indirect 

(13) Move full indirect 

(14) Branch indirect 

(15) Call indirect 

(16) Branch on condition 


$0000 - $0001 
$0003 - $1FF0 
$1FFX - $0005 


indirect 


indirect. 


Routine 11 : LSR (Local Storage Register) Test Partial. 

Error Codes: 

11 00 Local storage memory can be sensed and selection of 

local storage is confirmed. 

11 XX An error was detected in register selection circuit, 
write bus, or read bus of LSR. 

00 97 MTU is not operational. 
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Routine 11 ; LSR (Local storage Register) Test Partial, (continued) 

General Description: 

One local roaotory address is selected and all ”0" and all "!•' data 
is written into RAM. By reading local memory data, the write bus 
and read bus around LSIl RAM is confirmed. The local memory 
address is then changed and the test is repeated at the new 
address. In this way, the register select lines are checked WO - 
W7 (address $10 - $17). When run in offline diagnostics, this 
routine nans normally even if the MTU is in a power-on state and 
has a not-ready status. 


Routine 12: 


Error Codes: 


12 

00 

All local storage RAM (64 bytes) in the FMT is tested 
and no error wsis detected. 

12 

XX 

Error is detected in the RAM. 

00 

97 

MTU is not operational. 


General Description: 

o All ’’I's” are written in LM (local memory). When all "I's" are 
sensed, then all "O's” are written in. If all "O's” are sensed, 
"O's” are checked. The data of LM, which must be stored in FMT, 
is saved in LM whose data has been confirmed, 
o When run in offline diagnostics, this routine runs normally even 
if the MTU is in a power^-on state and has a not-ready status. 


Routine 14: External Register wriibe and Sense Bus Test. 


Conditions: 

Error Codes: 

FMT microprocessor self-test diagnostic 
been executed \/ithout error. 

routine has 

14 

00 

Basic execution of read/write to external 
routine has no error. 

register in 

14 

XX 

Error detected. 


00 

97 

MTU is not operational. 



General Description: 

• Selects registers that can be sensed by the FMT microprocessor. 
Register select circuit, register write clock, write bus, and 
read bus are checked. 

• When run in offline diagnostics, the routine runs normally even 
if the MTU is in a power-on state and has a not-ready status. 
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Routine 14: External Register Write and Sense Bus Test, (continued) 

Tests are applied with the following order: 

(1) Register address $40 through $4F 

(2) PCA 1A08 in the FMT 

(3) PCA 1A07 in the FMT 

(4) PCA 1A06 in the FMT 

(5) PCA 1A02 in the FMT 

(6) PCA lAOl in the FMT 

(7) PCA 1A05 in the FWT. 


Routine 15 : Timer F\mction Test. 

Error Codes: 

15 00 Basic function of the FT1T microprogram counter FKT is 

confirmed. 

15 XX Error detected. 

00 97 MTU is not operational. 

General Description: 

• When the hardware timer (16 bits) for the FT4T microprogram is in 
the clock count mode, function of timer over flow and counter 
preset is checked. 

• When run in offline diagnostics, the routine runs normally even 
if the MTU is in a power-on state and has a not-ready status. 


Routine 20 : Diagnostic Program of Controller Interface Printed Circuit 
Assanbly - 1 . 

Error Codes: 

20 00 Diagnostics successfully completed with no errors. 

20 XX Error detected. 

General Description: 

• After writing test patterns into all registers and register files 
that can be read/written, this routine confirms that the pattern 
is sensed. 

• For registers that cannot be written, this routine confirms data 
coitparison within this routine. 

• Before this routine, data coiparison of data bus and tag control 
between MTUs and the formatter has not been confirmed. 

• BMX registers $50 through $57 are tested only in online 
diagnostics. 
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Routine 21; Diagnostic Program of Controller Interface Printed Circuit 
Assembly - 2 . 

Error Codes: 

21 00 Diagnostics successfully completed with no errors. 

21 XX Error detectedl. 

General Description: 

• This routine is the samei as Routine 20 during diagnostics. 

• There are sane differences in the offline mode; for example: SSC 
and TREQ signal are also tested in this routine. 

• This routine does not check register bits that cannot be turned 
on/off while formatter is in an online status. 


Routine 22 : Diagnostic Program of MTU Interface Printed Circuit Assembly. 
Error Codes: 

22 00 Diagnostics successfully completed with no errors. 

22 XX Error detectedl. 

General Description: 

• After writing test pattejm in registers that can be read/written, 
this routine confirms that the pattern can be sensed. 

• This routine confirms timer controls and repositioning counter 
control bits. 


Routine 23 : Routine to Confirm MTO Selection. 

Error Codes: 

23 00 Diagnostics successfully completed with no errors. 

23 XX Error detectedl. 

General Description: 

o This routine checks all connected MTUs used by the FMT. 
o MTU selection logic is crhecked by using a comimunication register 
in the MTU. First bit 4 of comiunication register 1 in addressed 
MTU is set. Then, this routine checks that bit 4 of all other 
MTUs is off. 
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C.5 ROUTINE DESCRIPTION 


Routine 24 ; FMT/MTU Data Bus Test. 

Error Codes; 

24 00 Diagnostics successfully completed with no errors. 

24 OX Data bus error. 

24 8X Tag control error. 

General Description: 

• This routine confirms that the MTU can be set to loop write/read 
status. If confirmed, the data bus between the formatter and MTU 
is checked using test patterns. 


Routine 25 ; Tach Pulse Signals Test . 

Error Codes; 

25 00 Diagnostics successfully corpleted with no errors. 

25 XX Error detected. 

General Description; 

• After moving tape, this routine diagnoses the sequence of OTP and 
FTP, the number of pulse signals, and tach stop detection. 


Routine 26 ; Tape Speed Detection Circuit Test . 

Error Codes; 

26 00 Diagnostics successfully conpleted with no errors. 

26 XX Error detected in the speed detection circuit. 

26 8X Tag control error detected. 

General Description; 

• This routine moves the tape and verifies that no error exists in 
the gap control signal, speed detection, and speed change 
detection. 


Routine 28; Repositioning Counter and Counter Control Function. 

Error Codes; 

28 00 Diagnostics successfully completed with no errors. 

28 XX Error detected. 

28 8X Tag control error detected. 
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Routine 28 ; Repositioning Counter and Counter Control Function, (continued) 
General Description: 

This routine moves the tape and confirms the following: 

• The repositioning counters operate normally when the DFTP 
(diagnostic function tape positioning) signals are set. 

• Carry bits are set at the correct timing. 

• Carry bits and repositioning counters are reset. 


Routine 29 : Trap Circuit Test. 

Error Codes: 

29 00 Diagnostic routine successfully completed with no 

errors. 

29 XX Error detected,. 

General Description: 

(1) Timer trap test 

This routine sets the timer in the FMT to start while in a trap 
suppressed status. The check timer trap (T.TMR) signal is set 
within a fixed time, and checks that a trap is not issued. 

(2) Tach pulse trap test 

This routine moves the tape forward, while in a trap suppressed 
status. (Trap mask bit and tach stop gate signal are set, but 
tach stop trap mask bit is reset.) 

(3) MTU interrupt test 

While in trap suppressed status, this routine moves the tape 
backward until the beginning of the tape is detected. The 
routine then checks that the device interrupt signal is asserted 
and that the microprogrsim is not trapped. 


Routine 30 : FMT Large-Scale Intecnration Scan Test. 

Error Codes: 

30 00 Diagnostics successfully coitpleted with no errors. 

30 OX Error detected in large-scale integration circuits of 
write formatter. 

30 IX Error detected in large-scale integration circuits of 
read formatter. 

General Description: 

This routine applies data scan to the large-scale integration 
used in the write formatter and read formatter, and confirms that 
all large-scale Integration flip-flops operate normally. 
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Routine 31; Time Sense and Block Format Decoder Test. 


Error Codes: 


31 

00 

Diagnostics successfully coitpleted with no errors. 

31 

OX 

Error detected in the time sense diagnostics (MP 
[microprogram] mode) . 

31 

IX 

Error detected in the time sense diagnostics (ALLIW 
[all ”l's" write] mode). 

31 

2X 

Error detected in the block format diagnostics (read 
status) . 


General Description: 

• After setting the formatter to loop write/read FMT mode, this 
routine repeats on/off motion of a specified pattern in DVBO 
(device bus out) register for a specified period of time. Then 
the routine confirms that time sense of all the bits are set. 
After a series of on/off repetitions, the routine confirms that 
time sense signals of all bits are reset. 

• Next, this routine confirms that time sense signals are normally 
set/reset by means of an all ”1$” write function. 

• Keeping the formatter in loop write/read FMT mode, this routine 
loops noise, block, and tape patterns for a given period, and 
confirms normal detection of the pattern and of the phase O.K. 
signals. 


Routine 32 : Loop Vftrite/Read FMT Phase Encode Test. 

Error Codes: 

32 00 No error detected during loop write/read operation. 

32 XX Data check or other error was detected. 

General Description: 

• This routine executes loop write/read operation in the phase 
encoded mode, and checks that no error occurs and that the FMT 
function works normally. 

• All variable frequency oscillator (VFO) tape speeds (50, 75, and 
125 Ips) are tested. Data is random, and block length is 4K 
bytes. When this routine is executed in Routine 00, block length 
is 55 bytes. 
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C.5 ROUTINE DESCRIPTION 


Routine 33 ; Loop V&rite/Read FMT Group Coded Recording Mode. 

Error Codes: 

33 00 Diagnostics routine successfully completed with no 

errors. 

32 XX Error detected. 

General Description: 

• Same test as Routine 32 except for density mode. 

• Routine performs tests in the group coded recording mode. 


Routine 34 : Loop Write/Itead FMT Nonreturn to Zero I Mode. 

Error Codes: 

34 00 Diagnostics routine successfully completed with no 

errors. 

34 XX Error detected. 

General Description: 

• Same test as Routine 32 except for density mode. 

• Routine performs tests in the nonreturn to zero I mode. If the 
nonreturn to zero I read printed circuit assembly lAOl is not 
installed in the FMT, this routine is bypassed. 


Routine 35 : Loop Write/Read TU Interface Phase Encode Mode. 

Error Codes: 

35 00 Diagnostics routine successfully completed with no 

errors. 

35 XX Error detected. 

General Description: 

• This routine is the same as Routine 32 except for the loop 
position of write data. 

• Loop write/read (LWR) tape unit (TU) interface operation in the 
phase encode mode. 

• In this operation, writ;e data loop is performed at DV/RV of the 
MTU logic printed circuit assait)ly. 


Routine 36 : Loop Write/Read TU Interface Group Coded Recording Mode. 

Error Codes: 

36 00 Diagnostics routine successfully completed with no 

errors. 

36 XX Error detected. 
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Routine 36 ; Loop Write/Read TU Interface Group Coded Recording Mode. 
(continued) 

General Description: 

• This routine is the same as Routine 35 except that the mode is 
group coded recording. 


Routine 37 : Loop Write/Read TU Interface Nonreturn to Zero I Mode. 

Error Codes: 

37 00 Diagnostics routine successfully completed with no 

errors. 

37 XX Error detected. 

General Description: 

• This routine is the same as Routine 35 except that the mode is 
nonreturn to zero I. 


Routine 38 : Loop Write/Read ReadAftrite Amplifier Phase Encode Mode. 


Error Codes: 

38 00 Diagnostics routine successfully completed with no 

errors. 

38 XX Einror detected. 

General Description: 

• The write-to-read read/write aitplifier operation is performed in 
the phase encode mode. 

• Tape speed depends on the specific MTU model, and the test is 
performed in normal speed only, teta is random. 

• If the test is executed in Routine 00, block length is 55 bytes. 

• If the test is executed in Routine 01 or Routine 38, block length 
is 4k bytes. 

Routine 39 : Loop Write/Read ReadAfirlte Amplifier Group Coded Recording 


Mode. 


Error Codes: 

39 00 

Diagnostics routine successfully completed with no 
errors. 

39 XX 

Error detected. 


General Description: 

• Same test as Routine 38 except for execution mode. 

• First the tape is moved from beginning of tape and, for the MTU 
inner status, is set to group coded recording. 

• Then, the loop read/write operation is executed in the group 
coded recording mode. 
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Routine 40 ; Error Correction Logic-Phase Encode Mode. 

Error Codes: 

40 00 Error cxjrrect function operates normally. 

40 XX Error is detec:ted in error correction ciixuit. 

General Description: 

• Masking one track, this routine executes the loop-write/read FMT 
operation (same as Routine 32) in the phase encode mode. Mask 
track is shifted from logical track 0 to track P. The test is 
performed in both the rejad status and write modes. 

• Data and block length are the same as Routine 32. In this 
routine, loop write read operation is performed 18 times (nine 
mask patterns by two status). 

• The routine also checks that the error track pointer is equal to 
masked track. VRC error is set in write status operation and is 
not set in read status operation. Confirms check functions in 
read circuit. 

Routine 41 : Group Coded Recording 1-Track Correction Test. 

Error Codes: 

41 00 Routine successfully coipleted with no errors. 

41 XX Error detected. 

General Description: 

• This routine is executed with the FMT in the loop write/read mode 
of operation with one tape track masked. 

• This routine confirms that the error correction function operates 
without error detection during write and read modes. 


Routine 42 : Group Coded Recording 2-Track Correction Test. 

Error Codes: 

42 00 Routine succeissfully ccxrpleted with no errors. 

42 XX Error detected. 

General Description: 

• Mask pattern is shifted from logical track 0 and 1, 1 and 2, 2 
and 3, ..., to 7 and P. 

• This routine confirms that the two-track correction function 
operates without error detection during read status and that a 
VRC error is detected in the write mode. 


B03P-5280-0341A. . .02A 


C-77 



C.5 ROUTINE DESCRIPTION 

Routine 43 ; Group Cioded Recording 3-Track Correction Test. 

Error Codes: 

43 00 Error detection circuit operates normally. 

43 XX Error detected in the error detection function. 

General Description: 

• Hiis routine is executed with the FMT in the loop write/read mode 
of operation with three tape tracks masked. 

• The mask tracks are logical tracks 1 , 4 and 6. This routine 
confirms the error detection function and that the pointer 
circuit operates normally. 

Routine 44 : Phase Error Pointer Test . 

Error Codes: 

44 00 The phase error pointer circuit in read printed circuit 

assembly functions normally. 

44 XX Error detected in phase error pointer circuit. 

General Description: 

• This routine exercises the issue phase error function in the 
phase encode and group coded recording loop write/read modes. 
The phase is inverted by force, which causes the phase error 
signal to be generated in the variable frequency oscillator (VFO) 
printed circuit assembly (PCA 1A04 in the FMT). The phase error 
track is one track and is shifted from track 0 to track P. 

Routine 45 : Nonreturn to Zero I Correction Test. 

Error Codes: 

45 00 Error track register and correction circuit functions 

normally. 

45 XX Error detected. 

General Description: 

• This routine is executed in the loop write/read, nonreturn to 
zero I mode. One track is masked and a data pattern (all "I's”) 
is sent to the error track register (register for error 
correction). The masked track is then shifted from track 0 to P. 
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Routine 46; 

Format Control Circuit. 

Error Codes: 


46 

00 

Hardware counters that check the block format and 
format error detection circuit function normally. 

46 

XX 

Error detected. 


General Description: 

(1) Noise check (NOISC) signal. This test checks each bit for early- 
begin read-back errors. Using the loop write/read FMT function, 
the noise check signal is sent via detection of beginning of 
block signal. The timing is -20% of the time for read/write head 
gap length after onset of write. All tracks are masked for 80% 
of the read/write head gap length for onset of write. 

(2) Slip check signal. This test checks each bit for slow-begin 
read-back errors. This test is similar to the NOISC test except 
for timing. In this test, -20 % is replaced by +7% of read/write 
head gap length. 

(3) Start read signal. Checks bits for preamble. All tracks written 
with all "I's” in the loop write/read mode. The routine confirms 
that the start-read check signal is set within fixed time. 

(4) End data check signal. Checks bits for postamble length error. 
When the postamble is detected in loop write/read mode, the write 
pattern is changed to all "I's”. Writing continues while the 
routine confirms that the end data check signal is set within 
fixed time. 


Routine 50 ; Reel Servo Test (Tape; Turning Test). 

Conditions; 

• A work tape should be used for this test. 

• This routine does not read or write the tape. 

• After completion of test, the other command operations are not 
affected. 

Error Codes; 

50 00 Reel motor operation is confirmed. 

50 IX Error detected during forward test. 

50 2X Error detected during backward test. 

50 XX Error detected. 
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Routine 50 ; Reel Servo Test (Tepe Turning Test), (continued) 
General Description: 

• Tape runs forward/backward for a few seconds. 

• Test with time delay and with tape running. 

• Test without time delay and with tape running. 

• Tests are applied with the following order: 


(1) Run forward without stops 3 s 

(2) Pause 100 ms 

(3) Run backward without stops 2 s 

(4) Pause 100 ms 

(5) Run forward without stops 1 s 


Routine 51 : Reel Servo Margin Test. 

Conditions: 

• A work tape should be used for this test. 

• This routine does not read or write the tape. 

• After test is completed, the other command operations are not 
affected. 


Error 

Codes: 


51 

00 

The reel and reel servo both function without error 
when subjected to servo-control worst-case conditions. 

51 

XX 

Error detected. 


General Description: 

Run time, pause time, and reel motion reverses are executed so 
that load is the maximum at reel motion, and forward turn/ 
backward turn are performed. 

Details: 

Each test is done 10 times in the following order: 



Speed 

125 ips 

75 ips 

50 ips 



Go up 

Go Down 

Go up 

Go down 

Go up 

Go down 

Iten 

time 

time 

time 

time 

time 

time 



(ms) 

(ms) 

(ms) 

(ms) 

(ms) 

(ms) 

1 

Forward run 

80 

80 

50 

50 

20 

20 

2 

Forward run 

160 

160 

100 

100 

40 

40 

3 

FWD/BWD run 

160 

160 

100 

100 

40 

40 

4 

FWD/BWD run 

320 

320 

200 

200 

80 

80 

5 

Backward run 

160 

160 

100 

100 

40 

40 

6 

Backward run 

80 

80 

50 

50 

20 

20 
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Routine 52; Capstan Simple Runnina Test. 

Conditions; 

• A work tape longer than 50 meters is used for this test. 

• Data contained on the ta;pe must be in continuous, normal format. 

Error Codes: 

52 00 The capstan motor functions normally without error. 

52 XX Errors are detected when tach pulse, gap control, gap 

control signal, running direction, and running speed 
are checked. 

General Description; 

The tape runs forward for about 30 m at a constant speed, the 
tape then runs backward jabout 30 m at a constant speed. 

Details; 

The following items are claecked for both forward/backward runs. 

• GAPC signal is on. 

• Handler action signal is on. 

• Tach A signal is on. 

• Tape speed is constant. 

• Running direction is che(3ked via the MTU handler backward signal 
and capstan forward signal of FMT. 

• Tape unit check indicaticjn is not asserted. 

Routine 53; write Current On Test . 

Conditions: 

• A work tape must be used because write current is sent to the 
write head. 

• A tape having continuous scratches must be used. 

Error Codes; 

53 00 When current flows in the write amplifier, write 

current/erase (::narrent are normal and data is detected 
from the read head. 

53 XX An error is detected. 

General Description; 

• During writing in the phase encode mode, write current and erase 
current are normal. When all the tracks are written at 3200 FCI, 
the test checks whether the read signal of all the tracks is 
detected within about 15 m from beginning of tape. 

• When tape error (Error Code 05) is displayed, the tape must be 
changed to another tape, and the test must be repeated. 

•' The Error Code 05 is normal because the tape itself has an error 
(this proves the error can be detected during write attempts). 
Next the tape is changed to a good tape to prove that there is no 
error in the hardware. 
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Routine 54 ; Autocleaner Test. 

Conditions; 

• A work tape with gaps between the data is used for this routine. 

Error Codes; 

54 00 The autocleaner functions properly. 

54 XX Error detected. 

General Description; 

All "I's” are written on Track 8 (about 4 inches) around beginning 
of tape in phase encode mode. The autocleaner is activated. 
Track 8 is read after rewinding the tape, and the data on at 
least 0.9 cm of tape is checked. This check is repeated five 
times. 


Routine 55 ; Capstan Servo Margin Test (1600 rpi Write Test) 

Conditions; 

• A full reel of good quality work tape is used. Data must contain 
gaps due to data write functions. 

• Routine 5 should be followed by Routine 56. 

Error Codes; 

55 00 No errors detected. 

55 XX An error is detected. 

General Description; 

• Five combinations of start/stop time are executed so that the 
load is the maximum at the capstan servo. Slippage and speed 
change are also checked. 

• All "I's” are written on all the tracks at 3200 fci. Inter-block 
gap (IBG) length is 0.6 inches. Postamble and preamble are not 
written. 

Details; 

• Go tag signal is on. After the gap control signal is set, this 
test checks whether tape speed is steady at the start of writing 
in 0.6-inch IBG mode. If the tape speed is not constant. 
Velocity Retry Operation is executed. Errors are detected at 
Retry Out and excessive retries. 

• The intervals between start of writing and detection of read data 
are checked. Slippage is also checked. 

• Start/stop time and the number of blocks written are shown below. 
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The blocks are written in the following orda:: 


Write block 50 ips 75 ips 125 ips 

length Go down Go down Go down 

ItQxi (bit cell) Blocks time (ms) Blocks time (ms) Blocks time (ms) 



Routine 56: 


64 

10 

64 

10 

64 

10 

64 

10 

32 

10 

n Servo 

Maroin Test 



6 

256 

6 

256 

6 

256 

6 

256 

6 

32 


i and Backward Read 



Conditions: 

• After completion of Routine 55, this routine should be issued 
without changing tape position so that all the blocks written at 
Routine 55 are used. 


Error Codes: 
56 00 


No errors detected. 


56 XX Error detected. 
General Description: 


• Go down time of the blocks written during routine 55 is set to 10 
ms at 50 ips, 6 ms at 75 ips, and 4 ms at 125 ips. When backward 
read is normal at all t;he blocks, forward read is then executed. 


• While data is being detected, this routine checks whether tape 
speed is within + 7% of the normal speed. During 29 tach pulses 
after detection of IBG, the ’’crease tape check” is executed. 
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Routine 57 ; Capstan Servo Margin Test (6250 RPI and Write) 

Conditions: 

A full reel of good quality work tape should be used. 

Data will contain gaps due to the nature of the test. 

Error Codes: 

57 00 No errors detected. 

57 XX Error is detected. 

General Description: 

MTU is in 6250 rpi mode and SAGC count is set to step 6. Read 
slice level is the same as that of normal write. At 9042 fci, 
all the tracks are written, but formatting is not done. IBG 
length is 0.3 inches. The same procedure as that for Routine 55 
is followed, and capstan slippage and speed change are checked. 

Details: 

• At the start of writing, this test checks vrtiether the tape speed 
is constant. If tape speed is not constant. Velocity Retry 
Operation is executed. In case of retry out and excessive retry 
times, an error is detected. 

• Start/stop times are shown below. Tests are applied in the 
following order: 



Write block 

50 ips 

75 Ips 

125 ips 


length 


Go down 


Go down 

Blocks 

Go down 

Itan 

(bit cell) 

Blocks 

time (ms) 

Blocks 

time (ms) 


time (ms) 

n 

600 

64 

5 

128 

4 

256 

3 


2200 

64 

5 

128 

4 

256 

3 


8600 

64 

5 

128 

4 

256 

3 

■■ 

34200 

64 

5 

128 

4 

256 

3 

mM 

51000 

32 

5 

32 

— 

4 

32 

3 
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Routine 58 ; Capstan Servo Margin Test (6250 rpl Forward and Backward Test) 

Conditions; 

• This routine should be run after Routine 57. This routine is 
executed without changing tape position so that all the blocks 
written in Routine 57 scce used. 

Error Codes: 

58 00 No errors detescted. 

58 XX Error detected. 

General Description: 

• Go down time of the blocks written in Routine 57 is set to 5 ms 
at 50 ips, 4 ms at 75 Ips, and 3 ms at 125 ips. When backward 
read is normal at all the blocks, forward read is then be 
executed. 

• While data is being detected, this routine checks whether tape 
speed is within + 7%. During 10 tach pulses after detection of 
IBG, "crease tape check" is executed. 


Routine 60; Erase Test . 

Conditions: 

• A good quality work tap?} should be used. 

Error Codes: 

60 00 No errors det€}cted. 

60 XX Error detected. 

General Description: 

The tape is rewound, and after running forward 10 inches from 
beginning of tape, all "I's" are written on all the tracks for 10 
inches at 1700 rpi. After 8.6 inches of back space, the MTU is 
placed in the erase mode. While 8.6 inches are erased, data is 
read at a slice level of 7%. If data is not detected, the 
effects of erasing are checked. 
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Routine 61 ; Self Amplitude Gain Control Circuit Test 


Conditions; 

• Work tape should be used. 

• There should be no scratches longer than 15 cm on the tape within 
15 m from the beginning of tape marker. 

Error Codes; 


61 

00 

No errors detected. 

61 

61 

Error detected on the tape. The tape shcaild be change 
and tests repeated. 

61 

XX 

Error detected. 


General Description; 

• The tape is rewound, and the MTU is set to the 6250 rpi mode. 
The SAGC count of step 6 and the read slice level of 51% is 
confim^. 

• After spacing 10 inches from beginning of tape and writing on all 
the tracks at 9042 fci, the test program searches for a place 
where the time sense signals of all tracks are on. If not found 
within 150 mm, writing is stopped and the tape is backspaced 
150 mm. At this position, the test is applied to SAGC circuit. 

Details; 

Tests are run with the following sequence; 

(1) All "I's" are written on all the tracks and SAGC operation is 
executed in the MTU. The routine then confirms that SAGC check 
error is not set. 

(2) The head is returned to the place specified in the general 
description. Using the forward read, the SAGC operation is 
executed in MTU. The routine confirms that SAGC check has not 
been set. 

(3) While tracks are masked and bits 7, 6, 5, 4, 3, 2, 1, 0, 8, are 
written at every track, SAGC operation is executed. The routine 
confirms that SAGC check error has not been set. 

(4) During writing on all the tracks masked, SAGC operation is 
executed. SAGC check error and step 12 of SAGC count is 
confirmed. 

(5) After SAGC check is found at step 12, the block write is 
executed. The gain step down operation is checked by the SAGC 
count, decreasing to step 11. 
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Routine 62 ; Group Coded Recording Normal Wclte Test 
Conditions; 

• A work tape should be usied for this test. 

Error Codes: 

62 00 No errors detected. 

62 22 Tape error. After changing the tape, repeat the test. 

62 XX Errors detected. 

General Description: 

• The SAGC is checked in a manner similar to Routine 61. After 
setting a SAGC count suitable for the tape, the tape will be 
verified. When an area of good quality is selected, 10 blocks 
are written. 

• Write data is random data. Block length is 55 bytes during 
online diagnostics (or Routine 00 of offline diagnostics), and 
4 k bytes during off lines diagnostics. 

Details: 

(1) Verification of the tape. 

All "I's" are written at nonnal slice level. Tape is advanced 
20 inches until time sense signals of all the tracks are on. 
A tape error is detec^ted when a good area of 20 inches cannot 
be found within 60 m. 

(2) Write data. 

• Random write data is generated by the microprogram. Write 
data is written in thie transfer buffer byte-by-byte until the 
buffer is full. 

Using the forward read, the SAGC operation is executed in MTU. 
The routine confirms that SAGC check has not been set. 

• After the start of writing data, the data is read from the 
transfer buffer. The data is fed to the controller interface 
bi-directional data bus as well as to the write modulation 
circuit. 

• During that time, the accepting data (RECV) signal is reset, 
and data is loop^ from driver to receiver and is written in 
the transfer buffer eigain. 

(3) Read-after-^ite check. 

• This check also verifies whether or not "data check” is 
detected by the erroi>detection circuit. 
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Routine 63 ; Phase Encode Normal Vftrite Test 
conditions: 

• A work tape is used for this test. 
Error codes: 


63 

00 

No error detected. 

63 

22 

Tape error is detected. 

63 

XX 

Errors detected. 


General Description: 

• The tape is rewound, and the MTU is set to the 1600 rpi mode. 

• At normal slice level, the tape is verified so that no defect 
area in 40 inches of tape is found. Ten data blocks are written 
in the no-defect area, and no "check data” should be detected. 

• Creating the data and block length is the same as in Routine 62. 

Routine 65 : Slice Margin and Read Level Test 
Error Codes: 


65 

00 

No errors detected. 

65 

10 

Tape error is detected. 

65 

XX 

Errors detected. 


CSeneral Description: 

The read slice level is changed 10%, 15%, 41%, 51%, and 64%. The 
routine then checks that the time sense signal of all tracks is 
on for 256 tach pulse lengths at each slice level. This routine 
checks read artplifier gain adjustment and head wear. 


Routine 66 : Inter-Block Gap Length Test 
Error Codes: 

66 00 No errors detected. 

66 XX Error is detected during the IBG length check. 

General Description: 

This routine writes ten blocks in phase encode and group coded 
recording modes and measures IBG length by counting tach pulses 
vrfiile continuous backward running for the ten blocks. The blocks 
are 256 tach pulses in length. The generated IBG in this routine 
is not normal IBG. Rather, 218 QTP length (0.512 inches) in the 
phase encode mode, and 116 QTP length (0.275 inches) in the group 
code recording mode. 
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Routine 70 ; Feed-Through Test 
Error Codes; 

70 00 No errors detejcted. 

70 5(X Errors detected. 

General Description; 

This routine writes 3200 fci data in the phase encode mode and 
then checks the read signal in low (7%) slice level. The time 
sense signal should not: be detected in any track until the read 
head reaches actual data. The routine checks for 50-«rP length 
after the start of write. 


Routine 71 ; Cross-Talk Test 
Error Codes; 


71 

00 

No errors detected. 

71 

XX 

Errors detected. 


General Description; 

• This routine writes all ”l's” in the phase encode mode (1600 fci) 
on tracks 1, 3 , 5, 7, and 9, and erases tracks 2, 4, 6, and 8. 

• While writing 2.4 inches of tape, the routine reads low slice 
level and checks the noise level. 
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Routine 73 ; Phase Encode Read and Vftrlte Test 
Error Codes: 

73 00 The routine is successfully completed with no errors 

detected. 

73 XX Error detected. 

General Description: 

• The tape is first rewound. After an ID burst in the 1600 rpi 
mode is written, 25 inches of tape is verified. 

• Conmands are executed with the following order: 


(1) 

Write tape mark 

10 times 

(2) 

Write 4k byte 

1 time 

(3) 

Back space file 

9 times 

(4) 

Forward space file 

9 times 

(5) 

Back space 

9 times 

(6) 

Write 4k byte 

1 time 


Write 2k byte 

1 time 


write Ik byte 

1 time 


Write 512 byte 

1 time 


Write 256 byte 

1 time 


Vftrite 128 byte 

1 time 


Write 64 byte 

1 time 


write 32 byte 

1 time 


Write 16 byte 

1 time 

(7) 

Write tape mark 

1 time 

(8) 

Read backward 

11 times 

(9) 

Read forward 

10 times 

(10) 

Back space 

5 times 

(11) 

Space 

5 times 


• From the above execution of comnands, this routine confirms that 
no unit check (data check and seme problem with MTU unit) occurs. 

• The basic routine is also confirmed, since each command is 
executed by the basic routine that is ordinarily used during 
function operation. 

• Write byte is always 55 bytes during online diagnostics or 
execution of Routine 00. 
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Routine 74 ; Group Coded Recording Read and Write Test 
Conditions: 

• A good quality work tape should be used for this routine. 

Error Codes: 

74 00 The routine is successfully completed with no errors 

detected. 

74 XX Error detected. 

General Description: 

• The tape is first rewound. After an ID burst in the 1600 rpi 
mode is written, 25 inches of tape is verified. 


Routine 75 ; Nonreturn to Zero I Total Read and Vftrlte Test 
Conditions: 

• A good quality work ta^je should be used for this routine. 

• When this routine is issued to a dual density unit, the 
diagnostic routine will not be executed and the test will 
terminate with no error detected. 


Error Codes: 

75 00 Normal end. (Test is by-passed in the dual density 

unit. ) 

75 XX Error detected. 

General Description; 

• The tape is first rewound. After an ID burst in the 1600 rpi 
mode is written, 25 inches of tape is verified. 

• The commands specified in Routine 73 are executed. 
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Routine 79 ; Special Routine to Test Ready Status 
Conditions; 

• This routine Is executed when the error code Is 99 99 during 
offline diagnostics. 

Error Codes: 

79 00 No errors are detected at the Interface between MTU eind 

FMT as a result of the test by Routine 79. The cause 
of error code 99 99 Is an operator error. 

79 XX An error Is detected at the Interface between the FMT 
and the MTU. 

General Description: 

This test checks whether the detected error Is In the device 
select circuit of the FMT or In the MTU Interface cable. This 
routine can be executed In MTU not-ready status. No other 
routines can be executed In MTU not-ready status. 


Routine 80 ; Test Program for Installation Checkout of Azimuth and Capstan Allgnmen' 
Conditions: 

• A master skew tape (BM BV MT 351d) or equivalent Is used during 
execution of this routine. 

• Do not rewind tapes by hand. Use Routine 96 to return the tape 
to beginning of tape. 

• Error free diagnostic Routines 10 through 59 are a prerequisite 
for this routine. 

Error Codes; 


80 

00 

No error detected. 

80 

XX 

Error detected. 


General Description: 

• Mode: TD model Is executed In 800 rpl. DD model Is executed In 
1600 rpl. 

• Forward read from beginning of tape. 

• If no errors are detected, the routine stops at beginning of 
tape. 

• If no errors are detected, the routine unloads. 

• If errors are detected, the tape stops at the error position. 
Start this routine again after azimuth alignment Is coriplete. 

• Skew marginal function signals (TM 0 - 3) of FMT 800 rpl read 
printed circuit assembly (lAOl in the FMT) are changed by the 
microprogram so that quantity of skew in read data is measured. 
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Routine 80 ; Test Program for Installation Checkout of Azimuth and Capstan 
Alignment , (continued) 

• On master skew tape, all ”2's” are written at 800 rpi. Width 
of sanpling the differentiated pulse is changed from 50% of the 
intervals to 13%. This routine confirms that the read pulses in 
all the tracks are correct in the specified area (at least 200 
bit/cell) . 

• If the quantity of skev/ is within 13% of the intervals, the test 
is terminated with no errors detected. If quantity of skew is 
more than 13%, the error code shows the percentage where the 
error appears. 

• When the percentage of intervals is from 50% to 21% in backward 
mode, and skew is not within 21%, errors detected are due to 
incorrect capstan alignment. 


Routine 83 : Checkout Program for Conversion of Read Amplifier 

Conditions: 

• A good quality master tape (SRM 3200 or equivalent) is used. 

• The test is executed only after cleaning the head and tape path. 

• Error-free diagnostic iroutines 10 through 59 are a prerequisite 
for this routine. 

Error Codes: 

83 00 No error detected. 

83 XX Error detected. 

General Description: 

• All "I's” are written from beginning of tape in 3200 fci. The 
MTU read slice level is set to 64%. The routine then checks that 
the time sense signal of all the tracks of 10 inches is on and 
that the slice level is set to 125%. This program checks that 
the time sense signal of all the tracks of 10 inches is off. 

• The MTU is set to the group coded recording mode and SAGC count 
is set to step 6. All "I's" are written by 9042 fci and the 
slice level is set to 41%. This routine then checks whether time 
sense signal of all the tracks of at least 10 inches is on. 
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Routine 90 ; Tape Retention Action 
Conditions; 

• The tape to be rewound is mounted and is set to ready. 

Error Codes; 

90 00 Tape retention action is ordered to MTU. MTU starts 

this action. 

90 XX Though tape retention action is ordered to MTU, it is 
not executed or errors are detected before execution. 

General Description; 

When tape retention action is ordered by the BMT, a re«ady signal 
goes off (online signal is still on). At the stop position, 
autocleaner will start and space to end of tape in 200 ips. At 
the end of tape, the tape automtlcal ly rewinds. When beginning 
of tape is detected after rewinding, ready signal will be ”1.” 
The tape retention action is ordered by the FMT. When MTU goes 
into the ready status, busy signal will go off and the set 
diagnose commands end as soon as MTU ends this action, the SSC 
signal will be on. 


Routine 91 ; Data Security Erase Rewind Utility 
Conditions; 

• This routine conpletely erases the tape from beginning of tape to 
end of tape. 

Error Codes; 


91 

00 

No errors detected. 

91 

01 

Error detected. 


General Description; 

First, the tape is rewound, and the DSE command is then issued 
from the MTU. Detecting end of tape, the unit rewinds the tape. 
While this routine is executed, the FMT is busy until completion 
of the MTU operation. 
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Routine 92 ; Read Check to Tape Mark. 

Conditions: 

• This routine can be used only during offline diagnostics. 

• In dual density units, a tape written in 800 rpi should not be 
used. 

Error Codes: 

00 00 No errors detec:ted. 

XX yy YY (decimal) delta checks were detected. 

General Description: 

This routine reads the tcipe during offline diagnostics and counts 
the number of data checks. The routine proceeds from the stop 
position to detect one tape mark block. The data check count is 
saved in regist^ YOAl. Register YO contains the upper bytes. 


Routine 93 : Group Coded Recording Write Running Utility. 

Conditions: 

• The tape used is a work tape. This routine can be used only 
during offline diagnostics. 

Error Codes: 

00 00 No errors detested. 

XX YY YY (decimal) data checks were detected. 

General Description: 

The tape is rewound to tieginning of tape, and 4k byte blocks are 
written to end of tape in the 6250 rpi mode. When a write error 
is detected, backspace is done automatically. Write is done 
after erase. The routine stops at detection of end of tape. 
Upper bytes of error count are saved in register YO. Lower bytes 
are saved in register YJ.. 


Routine 94 : Phase Encode Write Running Utility 
Conditions and Description: 

• Function is the same as Routine 93, except for writing in 1600 
rpi. 


Routine 95 : Nonreturn to Zero I Write Running Utility 
Conditions and Description: 

• This routine cannot be used with a dual density unit. Function 
is similar to that of routine 93, except that writing is in 800 
rpi. 


B03P-5280-0341A. . .02A 


C-95 


C.5 ROUTINE DESCRIPTION 


Routine 96 ; Back Space to Beginning of Tape 
Conditions: 

• This routine returns the tape to beginning of tape. A master 
skew tape should not be used. 

Error Codes; 


96 

00 

No errors detected. 

96 

XX 

Error detected. 


General Description: 

The tape is returned to beginning of tape from the stop position 
at a constant speed. During execution, FMT is busy. 


Routine 97 ; Space to End of Tape Utility 
Conditions: 

• When tests near the end of tape are necessary the tape can be 
advanced to end of tape by using this utility. 

Error Codes: 

97 00 The tape stops at the end of tape. 

97 01 Manual interruption during execution is detected. 

97 XX An error is detected during execution of this routine. 

General Description: 

The tape is advanced to the end of tape from the stop position. 
The tape stops at the end of tape. FMT is busy until completion 
of this execution. 


C-96 
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DOOOO 


TROUBLESHOOTING ACCCSIDING TO STATUS LINES 


This section is intended to be used when a problem occurs during operation 
and a reject code is sent from the formatter (FMT) to the host/controller. 
The user can then refer to the reject code table, that reference the 
associated troubleshooting flow chiart. Because the error could result fran 
an operator mistake or a problem in the MTU, the user should evaluate the 
quickest method to correct the problan. All PCAs described in this section 
are located in the FMT unless otherwise noted. 
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DOOOO TROUBLESHOOTING ACCORDING TO REJECT CODE 

If REJECT signal is asserted, the reject code is provided in error 
multiplex byte 2, bit 0 through 7. 

Table I>-1. Reject codes 


Octal 

Description 

Nickname 

Cause 
of error 

MAP No. 

001 

Addressed MTU is online and 
in a not ready status. 

IRQ 

Operator 

error 

D0020 

101 

Addressed MTU is selected 
by another fomatter. 

USED 

i 

— 

J 

002* 

Parity error is detected in 
microprogram. 

CSPE 

Hardware 

error 

D0030 

DlOll 

102* 

Parity error is detected in 
microprogram register. 

REGE 

Hardware 

error 

D1012 

202 

Abnormality of ALU circuit 
is detected. 


Hardware 

error 

Run offline 
diagnostics 
frcxn the EMT 

302 

! 

Abnormality is detected in 
part of formatter hardware 
during power-on diagnostics, 
test formatter operation, or 
patrol diagnostics. 

1 

DIAGE 

j 

Hardware 

error 

? 

003* 

1 

Timeout of TRAK response to 
first IREQ (more than 75 
msec.) occurred on WRT or 

LWR conmand. 

wcz 

Hardware 

error 

Run offline 
diagnostics 
from the FMT 

004* 

EMT cannot analyze cause of 
microprogram trap. 

UEX TRAP 

Hardware 

error 

Run offline 
diagnostics 
from the FMT 

104* 

Unexpected trap on MTU 
interface occurred. 

UEX DV 

TRAP 

Hardware 

error/ 

Operator 

error 

Run offline 
diagnostics 
fran the EMT 

005 

Addressed MTU is in file 
protect status when WRT, WTM 
or ERS camiand attoxipted. 

FP 

Operator 

error 

Install new tape, 
or over-write/ 
erase data. 

Remove write 
protect ring or 
switch write 
protect off. 
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DOOOO I REJECT CODE TABLE 


Octal 

Description 

Nickname 

Cause 
of error 

MAP No. 

006* 

Addressed MTU did not go to 
erase status only. 

Set ERS 

Hardware 

error 

D1410 

106* 

Addressed MTU could not be 
set to low slice level. 

Set 

LOWSL 

Hardware 

error 

D1420 

206* 

Addressed MTU could not be 
reset from low slice level. 

Reset 

LOWSL 

Hardware 

error 

D1420 

007 

Addressed MTU is not in 
write status when DSE 
coitinand attenpted. 

DSE RJC 

Operator 

error 

"" ■ ■' ■■ 

Install new tape, 
or overwrite/ 
erase data. 

Remove write- 
protect ring, or 
switch write 
protect off. 

107 

Requested cottmand is 
invalid. 

Invalid Code 

Operator 

error 

Review/retry 

ccxrmand. 

207 

condition of MTU does not 
match requested diagnostic 
operation. 

DIAG NCAP 

Operator 

error 

MTU error code? 
Ready light ON? 

010* 

Addressed MTU did not go to 
read status. 

Set RDS 

Hardware 

error 

D1410 

110* 

Addressed MTU did not go to 
high speed mode. 

Set HSP 

Hardware 

error 

D1420 

210* 

Addressed MTU did not go to 
normal speed mode. 

Set NSP 

Hardware 

error 

D1410 

Oil* 

Tape subsystan does not have 
NRZI capability and no ID 
burst detected. 

NCAP NRZ 

Operator 

error/ 

Hardware 

error 

D0070 

111* 

MTU does not have GCR 
capability and atteropted to 
read GCR tape. 

NCAP GCR 

Operator 

error 

D0070 

211* 

Ccstnnand operation is 
attanrpted in tape speed 
which does not meet 
capability of VFO circuit. 

VFO Not 
Capable 

Installa- 
tion error 

D0070 
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Octal 


Description 


Nickname 


Cause 
of error 


MAP No, 


012* 

Addressed MTU did not assert 
gap control signal. 

GAPC Error 

MTU hard- 
ware error 

D1320 

112* 

After starting ccnnvand, 
tape speed did not reach 
acceptable limits within 
specified length. 

Velocity 

check 

MTU 

hardware 

error 

D1330 

013 

Addressed ICTU is not in 
online status. 

Busy 

Operator 

error 


113 

Addressed MTU is not 
operational . 

Not install 

Operator 

error 

D0020 

213 

Corresponding enable switch 
to MTU is set to disable. 

Disable 

Operator 

error 

D0020 

014* 

Addressed MTU did not go to 
write status after WRT, WIM, 
or ERS catrmand issued. 

Set WRS 
error 

KTU 

hardware 

error 

D1410 

114* 

LWR TUIF mode of MTU could 
not be set. 

Set LWR 
error 

MTU hard- 
ware error 

D1410 

214* 

LWR TUIF mode of the MTU 
could not be reset. 

Reset LWR 

MTU hard- 
ware error 

D1410 

015* 

Reserved. 




115* 

During backward motion after 
detecting ARA-ID, DOT was 
not reached in expected 
distance. 

ARAID BRD 
error 

Tape 

D1240 

215* 

During forward motion in a 
diagnostic mode, EOT was 
detected. 

DIAG EOT 

Operator 

error 


016* 

Addressed MTU did not go to 
backward status. 

Set BWD 
error 

MTU hard- 
ware error 

D1410 

116* 

Instructed disconnect FSF 
operation was not initiated 
by MTU. 

Set FSF 
error 

MTU 

hardware 

error 

D1420 

216* 

Instructed disconnect BSF 
operation was not initiated 
by MTU. 

Set BSF 
error 

MTU 

hardware 

error 

D1420 
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Octal 


Description 


Nickname 


Cause 
of error 


MAPNo. 


316* 

Tape mark cannot be detected 
correctly. 

SKIPF 

error 

Operator 

error 

D1465 

017* 

Noise (possible data) was 
detected during an erase 
operation of an ERS or WTM 
corrroand. 

NOIS IN 

ERS 

Tape 

hardware 

error 

D2100 

020 

Reserved. 




021* 

Ready status of MTU was 
reset bu TUC *2. 

TUCK 

Operator 

error/MTU 

hardware 

error 

Retry/run 

offline 

diagnostics 

121* 

Ready status of MTU was 
reset by reset key. 

RST KY 

Operator 

error 

D1300 

221 

TAG IN response by MTU was 
not detected within 
specified limit. 

TAG IN 
check 

Hardware 

error 

D1440 

022* 

PE or GCR ID burst was not 
written correctly. 

IDB WRT 
error 

Tape error 

/hardware 

error 

D1230 

023 

Backward type ccximand 
(except RV® or UNL cotmand) 
was issued when tape was 
positioned at beginning of 
tape. 

BWD BOT 

Operator 

error 

Retry/run 

offline 

diagnostics. 

024* 

In ARA burst (just read), 
specified signal pattern was 
not detected and SAGC check 
was not reported by MTU. 

SAGC 

circuit 

error 

MTU 

hardware 

error 

D1260 

124* 

During SAGC operation, gain 
adjustment of read artplifier 
was not performed within 
specified limit. 

SAGC 

check 

Tape 

error 

D1260 

025* 

IBG longer than 20 m was 
detected on RD, ESP, or FSF 
connand. 

20 m check 

Operator 

error/ 

Hardware 

error 

D0060 
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Octal 

Description 

Nickname 

Cause 
of error 

MAPNo. 

125* 

Error during read or write 
operation was detected. 

R/W OVRN 

Operator 

error 

Hardware 

error 

D1450 

026* 

LWRRW mode of MTU could not 
be set. 

Set LWR2 
error 

Hardware 

error 

D1420 

126* 

LWRRW mode of TMU could not 
be reset. 

Reset LWR2 
error 

Hardware 

error 

D1420 

226* 

An error was detected in 
data of the l^TU 
ccmiunication register. 

Communi- 

cation 

register 

error 

Hardware 

error 

D1420 

027* 

Instructed rewind operation 
was not initiated by MTU. 

Set REW 
error 

Hardware 

error 

D1430 

127* 

Instructed unload operation 
vras not initiated by MTU. 

Set UNL 
error 

Hardware 

error 

D1430 

227* 

Instructed DSE operation 
was not initiated by MTU. 

Set DSE 
error 

Hardware 

error 

D1430 

327* 

TUG or TUINT in MTU could 
not be reset. 

Reset TU 

Hardware 

error 

D1410 

030* 

Instructed density could 
not be set. 

Mode set 
error 

Hardware 

error 

D1410 

031* 

MTU was in high speed mode 
and in NRZI mode. 

WCARM 

Hardware 

error 

Run offline 
diagnostics 

131* 

Wtite circuit alarm of MTU 
was detected during 
positioning operation. 

WCARM 

Hardware 

error 

Run offline 
diagnostics 

032* 

After tape motion was 
started, tach pulse not 
detected within specified 
limit. 

Tachi start 
failure 

Hardware 

error 

D1320 

132* 

During tape motion, the 
tach pulse was not detected 
within the specified limit. 

Tach stop 
failure 

Hardware 

error/ 

Operator 

error 

Run offline 
diagnostics 
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Octal 


Description 


Nickname 


Cause 
of error 


033* 

Reserved. 

1 

i 



133* 

Set ERM Instruction was not 
performed. 

■Set EEM 
error 

Hardware 

error 

D1430 

233* 

Dynamic reversal error was 
detected. 

DYRV 

Hardware 

error 

D1310 

034* 

No IBG following ID or 

ARA-ID burst within 
distance. 

IBG not 
(detected 

Tape 

error/ 

Hardware 

error 

D1255 

035* 

Addressed MTU attempted to 
backspace over bad record 
just written or read but was 
unable to detect record. 

Missing 

iposition 

Tape 

error/ 

Hardware 

error 

D1460 

036* 

ARA-ID was not written 
correctly and could not be 
read back. 

i“RAID write 
error 

Tape 

error 

D1230 


During read back check of 

WRT conmand, no data 
detected. 

No bl<x:k 

Tape 

error/ 

Hardware 

error 

D1270 

137* 

On write tape mark ccnmand, 
tape mark was not written 
correctly with seven retry 
operations. 

4'roi retry 
out 

Tape 

error/ 

Hardware 

error 

D1220 
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D0002 Error Miltiplex and Drive Sense Bytes (DSB) 
The formatter status lines are as I'ollows; 


(1) Reject (REJECT) 

(2) Operation inccxrplete (OP-INC) 

(3) RCM parity error (RCMPS) 

(4) Data bus parity error (BUPBR) 

(5) Overrun status (OVRN) 

(6) Data check (DCK) 

(7) ID burst (ID ERST) 

(8) Corrected error (CRIER) 


Table D-2. Error multiplex bus decode. 


MUX 

byte 


Error multiplex bit 

Description 

P 

D 

6 

5 

a 

3 

2 

B 

D 


DTP 

DT7 

DT6 

DT5 

DT4 

DT3 

DT2 

DTI 

DTO 

Dead tracks 

B 

CRC 

WIM 

UCE 

PART 

MLT 

MISC 

END 

VEL 

DIAG 

Read/write errors 

■ 

ERR 

CHK 


REC 

ERR 

DATA 

DATA 

ERR 

MODE 


■ 






ERR 

CHK 




2 

TACH 

RJC7 

RJC6 

RJC5 

RJC4 

RJC3 

RJC2 

RJCl 

RJCO 

Reject code 


WRTS 

EOTS 

BOTS 

NSPM 

PROS 

BWDS 

HDNS 

RDYS 

ONLS 

Drive sense byte 0 

B 

Reserved 


5 

Reserved 


6 

Reserved 


7 

Reserved 
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Table D-3. Drive sense bytes. 


Bit 

byte 

P 

7 

6 

5 

4 

3 

2 

1 

0 

DSBO 

WRTS 

EOTS 

BOTS 

NSPM 

FPS 

BWDS 

HDNS 

RDYS 

ONLS 

D 

'0' 

'1' 

bb 

D1 

DO 

'0' 

M2 

Ml 

MO 

2 

'0' 

'0' 


SI 

SO 



1^ 

'0' 

3 

B 

TUC 

Reset 

DSE 

Test 



SAGC count 



H 


key 


mode 






4 

on 

HERS 

HACT 

HBWD 

HWCON 

H65S 

TOVR 



H1600 

TMD 


B 

MISC 

TLA 

TLA 

ROM 

Write 


Air 

Load 

5 

■EM 

error 

left 

right 

parity 

circuit 


bearing 

failure 


B 




error 

alarm 

■1 

alarm 


6 

B| 

MTU error code 

B 

LWR 

Stream- 

Skip 

High 

Low 



Slice level 

LWR 

■I 

TUIF 

ing 

File 

speed 

slice 


0 

1 

2 

RW 

■ 


function 

function 

mode 

mode 

J 





8 

'0' 

TU unique ID high order 

9 

r0» 

TU unique ID low order 

10 

'0' 

FMT function ID 

11 

'0' 

IBG 

Start 

CRC 

Early 


SAGC 

Slow 

Slow 

POMP 



detect 

read 

III 

begin 


check/ 

begin 

end 





check 

check 

read 


noise 

read 

read 







back 


error 

back 

back 







check 



check 

check 


12 

'0' 

X-call 

800 BPI 

LWR 

Velo- 


SKEW 

WEC 

Enve- 

Write 




feature 

FMT 

city 


error 

over- 

lope 

trigger 






retry 



flow 

check 

VRC 

13 

'0' 

27 


Write error count 


gO 

14 

'0' 

FRUl 

15 

'0' 

rou2 
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D0002 


Error Multiplex and DSB 


ERU refers to a field replaceble unit. When cyclic redundancy (CRC) error 
in error multiplex byte 1 is set or PCMP in drive sense byte 11, FRUl and 
FRU2 have the following meaning: 


■ 

P 

7 

6 

5 

n 


2 . 

1 

0 

FRUl 

'0' 

m 

'0' 

B 

H 


AB reg 
parity C 

DB 

check 

write 

BOC 

FKU2 

•o> 

Unmatch 

CRC 

Unmatch 
CRC zoro 

EP CR 

B D 

B C 

Unmatch 

CRCC 

A B 

XBIC 
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D0003 RCM Parity Error 

This error signal is asserted when there is an incorrect parity word in 
microprogram control storage (EPROM), or an incorrect parity byte in local 
storage register (RAM). When the above error occurs, microprogram traps 
address ’'OOEO” and loops to waiting START signal. 

Reject Code (RJC) Octal (002) EPROM Parity Error 

Reject Code (RJC) Octal (102) RAM Parity Error 



DlOll 


I >-12 
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D0020 


Turn 


Intervention Required (Reject Codes 001, 113, 213) 
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Parity error is detected in transferred data from or to the controller 
through bi-directional data bus. 

(1) Write or loop-write-to-read carmand: 

Data transferred fron the controller is checked at the receivers of 
bi-directional data bus. The check timing is the same as data setting 
timing to bus out register. If this error occurs, data check will be 
set. MUX byte 1; bit P, CRC ERROR, and bit 3, MISC DATA ERROR will be 
set. 

(2) Read or read backward comnand: 

Read data transferred from the FMT is checked through receivers at the 
reading edge of TRAK signal. Generated parity bit is added to the 
input data to the drivers of bi-directional data bus. 

(3) SDIA catmand: 

Diagnostic flag bytes transferred frcsm the controller is checked in 
the same manner as the write command. It is checked when TREQ and 
TRAK signals are asserted. 
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D0031 Data Bus Parity Error - 2 
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Overrun Status 


This error is reported when controller has not responded to transfer 
request within the capability of data transfer buffer. 

PRUl (SB14) $21 

FRU2 (SB15) The content of XCTL register 

( 1 ) In the write or loop-write-read command, this error will be set 
if the amount of data in the transfer buffer becomes less than 6 
bytes (in 6250 RPI mode) or zero byte in 1600/800 RPI mode) 
before receiving stop signal. 

(2) In the read or read backward command, this error will be set if 
transfer buffer becomes full during reading data. 

FRUl (SB14) $20 

FRU2 (SB15) The content of XCTL register 

For failure in the data transfer sequence control circuit or the 
transfer buffer circuit, this error will be set. Transfer buffer 
does not become empty even after all read or write operations 
end. 
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This check is generated when any data was not detected for more than 20 m 
at read cotmand. (BOB, DTM, ARA, or NM data byte was not detected.) 

(s^-t^ 


"%)ecific 
.tape? / 


Probable cause is 
new tape. 


Specific 
. MTU? ^ 


DBOB, DDIM, DARA 
signal may be 
detected at read 
even if bits 2-4 
dropped. 


Autocl€3aner 
operation normal^ 


'Sbo RPI tape?^ 


Replace PCA 
lAOl in the 
FMT. 



Execute LiWR comand 
fran either CPU or 
EMT (D3040). 


Replace autocleaner 
per LOllO. 



Normail? 


Check MTU R/W circuit. 
A7000 (6250/1600 RPI/MTU) 
A7100 (1600/800 RPI/MTU) 


Recovers? 


6250 rpi^ 


Notes: 


Normal end. 


1600 rpi? 


. 20^i^ 



(1) DBOB = Detection of beginning of block. 

(2) DARA = Detected automatic read amplification. 

(3) EMT = Detected tape mark. 
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Not capable is generated; 


(1) If an attempt is made to read 800 BPI tape through the FMT or MTU 
without the 800 BPI feature or function, reject code Oil is issued. 

(2) If an attempt is made to read 6250 BPI tape through the MTU without 
the 6250 BPI function, reject code 111 is issued. 


(3) If the specification for the maximum possible processing speed of the 
demodulation circuit is not in agreement with that for the speed of 
the MTU. (In this case, FRU2 = 80 - FF) reject code 211 is issued. 

Check that the record density on 
tape and catmand agree with the 
FMT or MTU function. 


Jiatched?. 


Program or 

operation 

error 


FRU2 

[by RJC = 211L 

\ 


D0071-2) 


Check the content of FRUl and FRU2. 

012 3 4 5 6 7 

FRUl I VELO|VEL1|EXIF|6250U I X | X | X | X 

VELO VELl 

0 0 . . . 125 IPS TU at normal speed. 

1 1 ... 75 IPSTUatnormal speed. 

EXIF ... always '1'. 

6250U ... '1' when TU is 6250/1600 BPI type. 


MTU sense abnormal 


03000) 


the data".^ 
in raui in agreement 
''vwith the data 
\^the 


Check the content of FRU2. 

0 1 2 3 4 

FRU2 l'l> I X I X I X I 



- 


Replace PCA 1A08 


D0071-3) 
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D0071-2 


Not Capable 
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D0071-3 


Not Capable 
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D10.il 


RCM Parity Error (Reject ade 002) 



Use RCM scan function with field tester as follows: 

(1) Set ONiyOFL switch to OIL. 

(2) Set switches SO through S7 to $F4, then toggle 
the CNT. The ROM scan function begins. 

(3) Set switches SO through S7 to $A4, and laitps 
LO through Lll will be in a half-lit condition 
if a ROM parity error has not occurred. When 
a RCM parity error occurs, microprocessor is 
halted imnediately. 

(4) Set switches SO through S7 to $F0, then toggle 
the COT to terminate the ROM scan function. 
Return the ONL/OFL switch to ONL after all 
troubleshooting . 


EFRCMS 



Figure D-2. 
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D1012 Register Parity Error (Reject Code 102) 

When the microprocessor takes the data stored in register LSR (Local 
storage Register) at register address 00-3F, the parity is checked if a 
M.RER signal has been set. If the parity is incorrect (even parity), the 
RBGE signal is set. 
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D1220 Write Tape Mark Error - 1 


This error occurs when TM (Tape Mark) is written incorrectly as follows: 

(1) When the TM pattern cannot be detected within the specified length 
fron the end of recording the TM block in 6250/1600 rpi operation. 

(2) When IBG cannot be detected wi1;hln the specified length from the end 
of the TM block in 6250/1600 rpd operation. 

(3) When the TM code cannot be detected in 800 rpi operation. 


The contents of time sense are stored in FRUl (DSB14) in 6250/1600 


rpi. 


Check FRUl, FRU2. (DSB14, I'i). 


FRUl — TSNSO-7 (time senscj) stored. 
FRU2 ... Bit 2 .. TSNS0 (time sense 8). 


Bit 7 . . DIM (detected tape 
mark pattejm) . 
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Figure D-3. 
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D1222 Write Tape Mark Error 



Check autocleaner for 
setting, ribbon, 
and movanent (K0290) . 


Execute LWR command 
(D3042, D3043). 



Clean the head 

1^0 

par Section J. 



Yes 



Refer to error 
code MAP. 


Replace distribution 
board PCA (D3020). 


Adjust or re^ce autocleaner 
(LOllO, K0290). 


Perform the following; 

(1) Examine and adjust the 
read level. 

(2) Examine and adjxist the 
read/write skew. 

A7000 (6250/1600 rpi MTU). 
A7100 (1600/800 rpi MTU). 


TM 


At 800 
rpi 


bit 6 (track 8) 
bit 3 (track 3) 
bit 7 (track 2) 


IFDI] MASKO^I^M^ 
(FDlJ MASK r 


(Fci] WOK r 


1FA2) 


WMDT 3,6,7 


TMC 


8 bit cells 


Detection 
by read 
circuit 


(SA5J •PEKP 3,6,7 U 


ISAS] *0770) 


LJ 


Figure I>-4. 


^ Reset by RSTW[US3] 

'‘lrc 


¥ 


IJ 
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D1230 


ID Burst Check 


ID burst check is generated when recording density identification (ID), 
ARA, and IVTM (ARA ID) are written incorrectly, as described below. 

(1) ID burst could not be detected. 


6250 rpi - track 6 (bit 1) 

1600 rpi - track 4 (bit 8) 

(2) ARA burst was written incorrectly (D1260). 

SAGC check (sense byte 8, bit 4) is set. 

(3) IVTM could not be detected. 

The contents of time sense are stored in FRUl (DSB14) and FRU2 (DSBM15). 

0 - TSNSO 

1 - TSNSl 


7 - TSNS7 

1 - TSNS8 


lis 


Check or change 
the tape. 


Execute LWR cormiand 
(D3042, D3043). 



FRUl bit 

bit 

bit 

FRU2 bit 
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6250 rpl 1 





Bit 1 {Track. 6) 3014 fci 

All Tracks 9042 fci 

(Track 2, 3, 5, 6, 8, 9) 

Bit 1,2, 3, 4, 6. 7 9042 fci 


Normal speed 


Set WRS 
High speed 


Nn.te head stop position 
/ at BCrr 


IFCI, FDl] WORK, ROK, ALIWT 


[Fi)I] MASK 


[mj IBW 


Pw) !>BOS 


Detected at read circuit. 


fFNO] DARA 


Detected at read circuit 


D1231 ID Burst 
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D1240 


Reject Code 115 


An error will be generated if; 

• ARA (automatic read amplification) ID burst (IVTM) was detected, 
but (EOT) beginning of tape mark was not detected within the 
prescribed length during 6250 rpi backward operation. 

• ARA ID burst code was detected for 28TP (6.7 mm). 
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D1250 


IBG Detected 


An error will be generated vrtien an intei>-block gap (IBG) is detected during 
write or loop write-to read operation. The data check line bit is asserted 
in this case. EVC (DSB12, bit 1) may also be set in 6250/1600 rpi write 
operation. The following FRUs may be indicated on DSB 14, 15. 

FRUl (DSB14) $A8 

FRU2 (DSB15) Content of RDSNS register. 


FKU2 


0 

1 

2 

3 

4 

5 

6 

7 

HNOIS 

HBLK 

HIM 

(WIND)I 

PHOK 

PREA 

POSA| 

EPOSA 


'1' When noise 
block is detected. 


'1' when phase OK 1 
bit is turned on. J 

■'1' when tape mark 
Lblock is detected. 

"'1' when data block 
_ is detected. 




'1' when cotplete 
postamble is detected. 

'1' when postamble 
is detected. 


'1' when preamble is 
. detected. 


Notes; 

(1) FRU = Field replaceable unit. 
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D1250 1 IBG Detected 


Replace the 
tape. 


[Execute LWR comnand. 

Yes 

f 

Result 

Replace FMT 
PCA 1A06. 

xerrorj/^ 


Check the MTU. 
o dirty head? 
o autocleaner 
abnormal? 
o execute LWR 
connand 

(D3042. D3043). 


[Replac^PCA 1A05.I 
No 

<[Recove^> 

(Normal enm 

Yes 

►<4^ovar2> 

I No 

Replace PCA 
1A02.| 

Yes 

<3ecove^> 

Tno 

Replace PCA 
1A04. 

Yes 

"^^ecoverj^ 

[no 

Replace PCA 
1A05. 

Yes 

<|Recover?> 

^o 

Replace dlstri- 
biitlon PCA. 

^ Yes 
<:;^RecoverJ> 

Jno 

(D2^ 


(1) IBG - Inter-block gap 

(2) FRU “ Field replaceable unit 

(3) All PCAs in this troubleshooting flowchart are in the fmt. 
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|d 1255[ IBG Not Detected (Reject Code 034) 

An error will be generated when: 

(1) Inter-block gap (IBG) is notdetectedwithin 44 cm fromthepoint 
that automatic read aitplificeition (ARA) burst was recognized in 6250 
rpi read operation. 

(2) IDG is not detected within 10 m from the point ID burst wasrecognized 
in 1600 rpi read operation. Reject and operation incoitplete lines are 
asserted. DSB14 and 15 give time sense information: 


DSB14 


P 7 6 5 4 3 2 1 0 


0 

TSNS 

0 

TSNS 

1 

TSNS 

2 

TSNS 

3 

TSNS 

4 

TSNS TSNS 

5 6 

TSNS 

7 

DSB15 

P7654321 

0 


' 


TSNS 

8 

DIBG 

DNOIS 

DBOB DARA 

DTM 
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D1260 


SAGC CJieck - 1 


Self-adjust gain control (SAGC) check is generated when automatic read 
anplification (ARA) burst read or write was performed incorrectly during 
6250 rpi operation. 
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(a) SAGC waveforn 



(b) GSD wavefortB 


Figure D-7. 
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D1270 


No Block Detected! 


This error is generated when writing is started and data block cannot be 
detected within the prescribed leng1:h after the writing has ended (at write 
catmand). (Detected at 70 OTP.) 

When DNIS (detection of noise pattern) signal continues as long as 46 bit 
cells in the 6250 rpi mode or 22 bit cells in the 1600 rpi mode, HNOIS 
signal is generated. 

Detection of data block depends on whether HNOIS signal is generated. 

DNOiS detection pattern at 6250/1600 rpi write 
0‘4*6+l*2*8+3*5*7+(0+4+6) (1+2+8) (3+5*7) 
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This error is generated: 


(1) When MTU RESET key is pushed mistakenly during MTU drive. (DSB3, bit 
6, reset key is set.) 

FRUl (DSB14) 70 

(2) When MTU door is opened inadvertently during operation. (DSEI3, bit 6, 
reset key and DSB5, bit 7, miscellaneous error set.) 

FRUl (DSB14) 70 



MISC error 
(DSB5, bit7)ON’ 



D-38 


B03P-5280-0341A. . .02A 







D1310 


Reject Code 233 


This error is generated when; 

(1) The tape is operated more than the prescribed QTP (quarter tach 
pulse) number in reverse direction at MTU starting. 

o FRUl (sense byte 22) ..... (Xi 
o rRU2 (sense byte 23) . . . „ TOP count number 
(length of running of drive direction.) 

(2) Error when operated 108TP in reverse direction. 




Figure D-8. 
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D1320 |Tach Start Failure - 1 (Reject Code 032, 012) 

This error will be generated in the following cases: 

(1) Reject code 032 
When prescribed QTP length is not detected within the prescribed time 
after MTU start. 

FRUl (DSB14) .... 108-QTP count total (drive direction and reverse 
direction) 

FRU2 (DSB15) .... 20-drive direction QTP count 

(2) Reject Code 012 

when GAP CTL is not detected within prescribed time after MTU start. 
FRUl .... 108-QTP spacing 
FRU2 00 

Prescribed time .... 65 ms 



GAPC does not arrive 
after GO issued (tach 
pulse has arrived). 


Specific 
device? / 


Specific 

device? 


Check MTU GO signal 
and CAPA, B signals 
while continuously 
writing offline 


Check if FRUl 
initial value 
108 $6C. 


InitiaF 


Check GAPC signal while l 


Replace FMT PCA 

continuously writing 

No 

1A05 and dis- 

offline from FMT (D1321). No^.^ 

' ' ' ' 1 1 , - i.~ — ,.M .- t tf\Ul f flAUte 


tribution PCA. 


Jnitial Value?, 




Trace *FTP, CPA, CPB 

Replace FMT 

^^■^es 

signals by referring 

distribution PCA 


to block diagram in 

and FMT PCA 1A05. 


Figure EH9. 


(D1321) 


Replace FMT PCA 
1A05 and the 
distribution PCA. 


Capstan motor 
^running? ^ 


Replace FMT PCA 
and the 

distribution PCA. 


CPA/CPB ^ 
^ detected? 
(KOllO fig K-6.), 


Replace FMT distribution 
PCA and FMT PCA 1A05. 


, Recovered? 


Koiio; 


NORMAL 

■^-JENE)^ 


:A0440: 
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B03P-5280-0341A 


(D 


V 


Mr pa IADS 


Witrlbiitlon Pa- 

[YAl/VDl] 


ITFI) 





Tach start Failure 










This error will be generated when velocity retry (over 16 times) has 
occurred during write operation. Velocity retry - DSB 12, bit 4. Write 

start was late because capstan speed was not within +7. . 

rstart) 


Ng^-'-'^oblan in\^ 
<Cspecific device? 


Check MTU capste 
tach output. 


Check waveform of capstan 
pulse and VLOK signal vrtiile 
continuously writing offline 
from EMT. (D1321 & D1331) 


--"TSpa and CPB 
signal normal? 
(KOllO Fig K-6) 


Replace FMT 
distribution PCA 
and EMT PCA 1A05. 


MAP KOllO 



Check EMT-wru cabling. 
If cabling is okay, 
replace MTU PCA 1A04 
or tape drive A on MTU 
side panel 
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D1331 I Velocity Check - 2 


-FMT PCA 1A05- 


SP200 

SP125 

TSP50 



06— VLOK 


Figure D-10. Velocity check circuit. 
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D1340 


Velcxjity Error 


Error Multiplex Byte 1, bit 1. Velocity error is generated when the 
designated capstan speed is exceeded during write operation. 
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D1350 1 Early Begin, Slow Begin,ancl Slow-End Read Back Check. 


• Early begin read back check (DSBll, bit 4) 

Error is generated in the foilc»wing cases: 

(1) When data-byte (800 bpi) or DBOB pattern (1600/6250 rpi) is 
detected within time (a) (see Figure D-11) at write command 
execution. (Data is detec:ted too early.) 

(2) When IKl is detected during writing (WOK signal on) at 800 rpi 
(IBG detected too early). 

• Slow begin read back check (DSBll, bit 2) 

Error is generated when data-byte (800 bpi) or No. 5 pattern 
(1600/6250 rpi) is detected within time (b) (Figure D-11). (Data is 
detected too slow.) 

• Slow end read back check (DSBll, bit 1) 

Error is generated when IBG is detected at over 70 QTP after block end 
detected after write end. 
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I D1400 I Status Canrmand and Control Tag Response Check 


The FMT uses three tag signal lines (Status tag. Control tag, and Go tag) 
to control the MTU. The FMT uses the status tag line in conjunction with 
the control tag line as a command tag line when both the status and the 
control tag lines are activated. 

When the FMT uses the status tag, control tag, and command tag lines to 
control the MTU, the FMT receives a response from the MTU. When the 
response is not normal, the status tag response check, control tag response 
check, and conmand tag response check are set. 

FRUl (DSB14) ... Control data 

(Content of DVBO register) 

ERU2 (DSB15) ... Response data 

(Content of DVBO register) 
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D1410 Status Tag Response Check 

Table 1 Response check with status tag control 


Control 

(BRUl) 

bit 

Function 

Response 

(FRU2) 

check 

Time out 

bit 0 

Set ERASE 
("1") 

EE?S=1, LWR=0 
FWD=1, BWD=0 

500 ms 

bit 1 

Set read 
forward 
("1.1) 

o o o o 

500 ms 

bit 2 

Set read 
backward 
("1") 

BWD=1, EE?S=0 
FWD=0 
WRS=0 
LWR=0 

500 ms 

bit 3 

Set read 
backward 
("1") 

E[?S=1, BWD=0 
FWD=1, LWR=0 
WRS=1 

500 ms 

bit 4 

Reset MTU 
("1") 

TU check = 0 
(DVINT = 0) 

10 MS 

(100 ms) 

bit 5 

Set 

C3CR/NRZI 

("1") 

1600 = 0 

13.6 ms 

bit 6 

Set PE 
("1") 

1600 = 1 

SAGC = 0 

13.6 ms 

bit 7 

Set LWR 
Reset LWR 
("1") 

LWR = 1 

LWR = 0 

13.6 ms 


D-48 


B03P-5280-0341A 


02A 




D1410-1 Status Tag Response Check = 2 
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Tag Response Check - : 


Check contents of FRUl (Sense byte 22), 
FRU2 (Sense byte 23) (D1421) 



^ Is FRUl \ 
2-OB or 80-FF?, 



Replace PCA 1A04 


Execute a LWR command 
(D3040). 


Jlecover? 


NORMAL^ 
-^END V 


Troubleshoot 
using the 
error code. 


Specific' 

vdevice?^ 


When only 
one MTU 


Substitute the MTU (when 
possible) to verify the 
problem. 


Check the FMT-MTU 
interface circuit 
(D3020). 













01420 Comand Tag Response Check - 1 


Continued from 
sheet 1 of 2 
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FRUl (Sense byte 22) 


bit 0 1 2 3 4 5 6 7 1 Function 


0 to F I Set CMRO upper 


0 to F Set CJ®Q lower 


0 to F Set CI®1 upper 


0 to F Set CMRl lower 


0 to F Set CRM2 upper 


0 to F Set CMR2 lower 


0 to F Set CMR3 upper 


0 to F I Set OE3 lower 



ResponseAine out 


The upper and lower 
values of a® are 
in agreement with 
those intended to 
be set. 

Time out = 700^ s 


Oxmunlcation register 0 to 3 


FRU2 (Sense byte 23) 
bit 

01234 567 

I Streaming I Skip file I (Spare) I Low I Streaming I LWR2 I Handler I READY I 
' I feature j feature 1 1 slice I mode 1 I action I I 















































D1422 Command Tag Response Check - 3 



B03P-5280-CI341A 


02A 


D-53 








D1430 


Control Tag Response Check 


(start) 














D1440 Tag In Check 


Error is generate when TAG-IN signal response does not arrive from MTU 
within the prescribed time. 


(Prescribed time 


3 through 7 £s) 

Yes 


^ 

f 

When possible, substitute the 
MTU to verify the problem. 



No 



Replace the cable 
between FMT and MTU. 



Check if there is status 
tag response check (byte 10, 
bit 0), cortmand tag response] 
check (byte 10, bit l), or 
control tag respones check 
(byte 10 , bit 2). 


Check that one of bits 
0-2 of Sense byte 10 is on 


No 


IKp 
Yes 


Replace IM? PCA 
1A07, 1A02, and 
lAOl. 


FRUI 

4 byte 22) 

=E8r, 


Yes 


I Perform MTU 
diagnostics. 


No 





Indicating an error 
occurs when an attempt 
is made to sense the 
MTU at the time of 
command initiation. 
(Before initial status 
posting) . 


Check the interface 
between FMT and MTU 
(D3020). 
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D1450 ReadA^rite Overrun (Reject Code 125) 

Sets when the write and read operations of one data block are carried out 
over 15 m or the time interval equivalent to 15 m run RWTO 

FRUl (DSB14) = 77 
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D1451 ReadA/rite Overrun - 2 
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D1452 Read/Write Overrun - 3 


Check whether the tape runs 
15 m when writing. 


Tape 

run 15 m? 


Check IBG detecting 
circuit of FMT. (D1453) 


NORMAL 
V.END V 


RWTO with Read operation 

Check whether the length of the 
data block is longer than 15 m. 

Read the data block. 


Replace FMT 
PCA 1A08. 


Recovery?, 


Check timer trap 
circuit of FMT. 
(D1455) 


"^tected by reading^ 
a data block with , 
\less than 15 


■^nly one 
ru available?. 


No Block length >15 m 


Read inpossible. 
Check the tape. 


Connect the MTU to 
another unit address. 


Read the data 
block written 
by another MTU. 


fErrort- 


Yes 

An error occurs 
in another MTU. 


Replace the following 
FMT PCAs one at a time: 
1A02, 1A04. and 1A05. 


Recover?, 


Connect the MTU that caused 
error, to the address of the 
MTU which can read with no 
error. Readthe tape recorded 
by the MTU which caused the 
error] ir 

1 ra 


Replace FMT 
PCA 1A05. 


Replace distribution 
PCA. 


Recover?, 


^NORMAL' 
V FUD V 


Write a short block 
using a work tape. 
(Refer to Field Tester 
section, i,f necessary.) | 


An error other 


RWTO error?. 


No error 


NORMA] 

.END 


Check the error 
using the Error 
Code Table. 


Check the cable I 
between FMT and 


MTU. (D3021) 



Restore the MTUs 
to the original 
configuration. 


Recover?, 


MReplace distri- 
bution PCA. 


'■^NORMALf 
VEND J 


Check the read data of the MTU 
during read operation. D1453. 
A7000, A7100 
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•s 

s 

V 

to 

H 


to 

ffi 

3 

Oi 

(D 


8 

a 

CD 

O 

i-j- 


[Tr2,TF3] 


[AA9] 


cir- 

cuit 


BE6 — DVKIO— AA3 
BA4— DVBIl— AD6 
BBX— DVBI2— ADU 
BD5 — DVB 1 3— AGS 
BAX — DBVI4 — AG9 
BAV — dVBIS - - ALX 
BE2 — DVBI6 — BA9 
BDl — DBVI7 — BAX 
BE3 — DBVI8 — BDZ 


1A05 


Ustributicn KA 

K 


Driv-^- 
er 




Driv- 

er 


Selection 

logic 




VFO 


AA8 ■ 

ADI ■ 

ADZ 

AHl 

AGY ■ 

AKZ 

BA4 

BD3 

BDV 


*PEKP0 

*PEKP1 

*PEKP2 

*PEKP3 

*PEKP4 

*PEKP5 

*PEKP6 

*PEKP7 

*PEKP8 


(FL7 

SD8 

BD9 

BE? 

BDU 

BDV 

BE3 

BD4 

BE2 

BE6 


1A04 


Ocher MTU 


BDK 

DVBXO to 
TSNSO to 
WOB 

szbg 


Time 

sense 

circuit 


1A02 



TSNSO 

AH3 

TSNSl 

BB7 

TSNS2 

AH2 

TSSS3 

AHl 

TSNS4 

AGl 

TSNS5 

BEl 

TSNS6 

BB3 

TSNS7 

BB5 

TSNS8 

3B2 


WR5 


Ua02 


[FNOJ 
|— DBOB 


AH 7 


J 


MEIi 


1AQ2 


AG3 — DNOIS 

AG4 

12 DARA 

11 — 


-DIBG 


*DTM 


BB6' 


fOR 

11A02 


BA4 — DTM 


•DISK _l 

Tape mark pattern signal issued 
in the 800-bpi mode 


D1453 1 Time Sense Decode Circuit 














D1454 


Write Data 



AEU — 
ADY — 

ae:: — 

ADX — 
AE7 — 
AE8 — 
AES — 
AEW — 
AEV — 


WOKA (1A06 AAl) 


WHDTO AG6 

WKDTl AGS 

WMDT2 AGV 

WMDT3 AGU 

WMDT4 BA6 

WMDTS BAS 

WMDT6 BAS 

WHDT7 BA9 

WllDTS BA4 



DXFE (1A06 AAY) P 

I 


WMDT / to 8 
CDVB 0 / to sT 


IBG 


Read data 


IBG read back 


Figure D“13. Write data circuit. 


D-60 


B03P-5280-0341A. . .02A 












FTP pulses generated from CPA and CPB tach signal are counted by 16 bit 
counter. When the counter overflows (65536 count), TMINT signal is 
generated and a microprocessor trap occurs. If FTP signal has been 
generated correctly, the trap takes place after 8.23/4.94/3.09 seconds have 
elapsed in the 75/125/200 ips si)eed mode. GO signal to the MTU is turned 
off if IBG has been detected befcjre the time elapse. 




Figure D-14. RWTO trap. 
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When a data check error is generated in write. Read or Read backward 
command operation, the information concerned with the length of block 
recorded in the operation is stored in carmunication register of MTU. For 
error recovery the Back Space command corresponding to the Read and Write 
command or the Space command corresponding to the Read Backward comnand is 
issued. The space length (associated with Space or Back Space ccmnand) is 
conpared with the error block length stored in ccmmunication register. When 
the difference between the lengths is larger than the requirement. Reject 
Code 035 is generated. 

FRUl (DSB14) and FRU2 DSB15) provide information of the length 

discrepancy. 



Figure D-15. 
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[51461 


Missing Position - 2 



)k 

Check for abnormality 
of capstan. (KOllO) 
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D1465 I Missing Tape Mark Reject Code 3161 

After instructing MTU to search for Tape Mark Search in order to perform 
Space File or Back Space File ccxtroand an error occurs: 

1) When Tape Mark block cannot be detected correctly, though MTU enters 
ready status. 

(Bit 7 of TU sense byte, (Tape Mark) is 0.) 

2) When MTU detects an interruption (except BOT detection and Tape 
overrun of the MTU). 

Note: In this case, RWTO (Sense byte 11, bit 0) is also generated. 
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D2000 Data Check 


Data check occurs when the following errors are detected: 


(1) RAJ and internal circuit error: 


CRC error 

MUX byte 

1 - P 

Uncorrectable error/skew error 

iDyte 

6 

Partial Record 

byte 

5 

Multiple track error/LRC error 

layte 

4 

Miscellaneous Data error 

loyte 

3 

End of Data check/VRC error 

byte 

2 

Details of Miscellaneous Data error 

IBG Detected 

DSB 

11-7 

Start Read check 

DSB 

- 6 

CSC III check 

DSB 

- 5 

SAC5C check/Noise error 

DSB 

- 3 

P compare 

DSB 

- 0 

Skew error 

DSB 

12-3 

Write Error Ctount Overflow 

DSB 

- 2 

Envelope check 

DSB 

- 1 

Write Trigger VRC 

DSB 

- 0 

(2) Tape speed error 

Early begin read back check 

BSD 

11-4 

Slow begin read back check 

BSD 

11-2 

Slow end read back check 

BSD 

11-1 

Velocity error 

MUX byte 

1-1 




R/VI data errors: 

Refer to D2001, 2 for a description of each error. 
Check error track from sense data, 
o 6250 rpi error track 

Track at which dropout, invalid pattern, phase 
error generated, 
o 1600 rpi error track 

Track where dropout, phase error generated, 
o 800 rpi error track 

Track at which error was generated when there was 
an error at a single track. 

'1' is set in bits 6, 7 when there was an error, 
but the track is unknown. 


3ific tape? 


Recording ^ 
density 6250 rpU 


[Replace tape. 


^/Recording 
C^nsity 1600 rpy 
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• Uncorrectable error occurs: 

(1) When recoverable VRC error generated at read (read backward 

ccmmand) . 

(2) When VRC error generated at write (LWR command). (May have CRC 
error set also.) 

• Multiple track error/LRC error occurs: 

(1) When there is a pointer of 2 tracks or more at 6250 rpi write (LWR 
command) . 

(2) When there is a pointer of 3 tracks or more at 6250 rpi read (read 
backward) . 

(3) When there is a pointer of 2 tracks or more at 1600 rpi read (read 
backward) . 

(4) When 800 rpi horizontal parity check error was generated. (Error 
Track may have been reset by RESYNC at 6250 rpi read operation . ) 

• Skew error occurs: 

(1) When excessive skew detected at 6250/1600 rpi read, read backward, 
write conmand. 


6250 rpi write 

RIC-ROC 

2 

1600 rpi write 

RIC-ROC 

14 

6250 rpi read 

RIC-ROC 

30 

1600 rpi read 

RIC-ROC 

15 


(2) When excessive skew detected at 800 rpi write, write tapanark 
command. 

• End data check/CRC error occurs: 

(1) When postamble cannot be detected at 1600 rpi read operation. (No 
READEND) 

(2) When postamble is not all ''l’'s at 6250 rpi or not all ’'0"s at 1600 
rpi. 

(3) When postamble is too long. 

• Envelope check occurs: 

When dropout detected at 1600 rpi/6250 rpi write operation. 

Notes: 

(1) Envelope check does not cause Data check at 6250 rpi operation. 

(2) Use D2010 - D2020 for 6250 rpi. 

(3) Use D2030 - D2032 for 1600 rpi. 

(4) Use D2040 - D2041 for 800 rpi. 
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D2002 


Data Ctieck Sense Byte Explanation - 2 

• Start read check 

(1) When IBG is encountered before data detected after block is 

detected (at 6250/1600 rpii operation). 

(2) When data is not detected within the prescribed time after block is 
detected (at 6250/1600 rpti operation) . 

• Partial record 

When IBG encountered in data at 6250/1600 rpi. 

• IBG detected 

When IBG is detected while reeiding data at 6250/1600 rpi write connmand. 

• CRC error occurs: 

(1) When CRC is not normal pattern. 

(2) When CRC III error is set. 
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D2003 Explanation of CRC III Error 


• CRC III etror occurs; 

(1) When CRC-B byte and CRC-0 byte match at 6250 rpi write (read 
ccrmand) . 

(2) When CRC-C byte was Incorrect pattern (at 6250 rpl read backward). 

(3) Who) CRO-S byte and CROC byte didn't match (at 1600/800 rpl write 
(xmnand). 


CRC •rrar tcc 



Figure D-IO. CRC generation circuit. 


Mode 

6250 rpl 

1600/800 rpl 

Sense 

Write 

A ^ B 

A ft B 

P conpare 

B D 

B/- C 

CRC III error 

Read 

A B 

AfiB 

P con^^are 

B y D 

- 

CRC 111 error' 

Read 

backward 

A ^ D 

Xfi B 

P con^are 

Ci41atch pattern 


CRC III Error 


o CRCA ] CRC pattern is generated frcm transfer buffer Input, 

o CRCS : CRC pattern is generated from transfer buffer input, 

o CROC : CRC pattern is generated frcm read data, 

o CRCD : Set CRC of read data at 6250 rpi. 

o When CRC III error or P Compare error U Indicated (in the DSBll FRUl 
and FRU2 described below). 

FRUl (DSB14} 


765432 1 0 


'O' 1 'O' 1 'O' 1 '1' 1 'O' 1 ABHPO 1 DBCX | (WVBO) 

Y 

This code indicates 
that detailed CRC 



information was 

Deskewing 


Stored on FRUl. bit ^ register buffer cdiack 
4 - 7, and raU2 parity error, 

successfully. 

FRU2 (D6B1S) 

76 543210 

[*MCRC I^MCRCZ I EP|*CR | Btf) | B»*C |*H3tCC | | XBIC 


Contents of CRCSI register 
o *’MCRC (Not match CRC) 

"1" when CRC pattern generated as a result of read operation is not 
nomal. 

o *MCRCZ (Not match CRC zero) , 

''I" when CRC pattern generated as a result of read operation is not all 
'O's. 

o EIVCR 

"1" when CRC pattern does not matc^ EP (error pattern) register, 
o B/D 

"I" when CRCD does not match OUS. 
o DK 

”1“ when CRCB does not match CROC, 
o *HCRCC (Not match CRCC) 

"I" when CRC pattern stained from read data excluding CRC byte is not 
normal. 

o 

"1" when CRCA does not natch CRCB. 
o XBIC 

Transfer buffer bus in check, "I" when illegal XFR Buffer input data is 
ac^lied. 


D-68 


B03P-5280-0341A. . .02A 































The error counter is incranented if EVC (Envelope check: DSB12, bit 1) is 
generated as a result of performing the write operation in the 6250/1600 
rpi mode. When performing write operation in 6250 rpi mode, if the error 
counter reaches $00 or $80, ECOVF (error counter overflow: DSB12, bit 2) is 
generated. ECOVF is generated each time 128 EVC errors are detected. The 
error counter is provided for each MTU. 


(^tai^ 

Confirm that DCK and EVC are on, 
and error counter is $00 or $80. 


Correct?^ 


Yes 

' 02001 ^ 


Replace FMT PCA 1A06 


Recover? 


> 

No 

Perform LWR comtand 
(D3040). 

S 

L 


Correct? 


Use Error Code 
Table to isolate 
the probler . 


NORMAL) 
vEND y 


Perform MTU diagnostics. 
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D2010 6250 rpi Data Check -1 



Note 1: How to search error track: 

(1) Place the IMT in offline nxxle and perform LWR cortmand (D3040) 

(2) After the LWR command is performed, an errored track can be 
checked by displaying the register at $22. 

Note 2: How to search error: 

(1) Display the contents of the register at $24. 

(2) WVRC is bit 3. 
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D2010 6250 rpi Data Check -1 


Rrom sheet 
1 of 2 



Note 1: How to search error track; 

(1) Place the FMT in offline mode and perform LWR ccmmand (D3040) 

(2) After the LWR command is performed, an errored track can be 
checked by displaying the register at $22. 

Note 2: How to search error: 

(1) Display the contents of the register at $24. 

(2) WVRC is bit 3. 
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D2011 


)i Data Check - 2 


lFMO-41 

Deskewing 

buffer 

circuit 


Dete \ 
■detectloji ' 
circuit |t 
|i 

IL. 


I 1A02 I 
[FKO-FLSJ 


I ^*0^ I 

(FL3-5J 


1A02 AH3 
" BB7 


" 2 - 
" 3 - 
" 4 - 
” 3 - 
" 6 - 
" 7 - 

" 8 - 
TSN50-8 



AHl 

AGl 

BEl 

RV 

Write/ 

read 


BB3 


PCk 


BB5 




. *W0SC 

_*HIC 

.*R0K 

.ZRD 

.BHD 

.P1600 

.VHSP 

.VFOS 

PHOK 

*1PHE0-7.P 


0 

(HAP D2021) 



FHT MTU 


CHAJ-1 

CHKJ-l 

CHU-1 

CHHJ-1 

CHNJ-1 

CHOJ-1 

CHPJ-1 

CHQJ-l 

CHRJ-1 


® yww\ ' 


Check the vavefoim during write (KOI 30) 

(1) Set 9042 (GCR mode) after 
being 3200 fci (PE model) 
for a few seconds. V S l.OV 

(2) Set 9042 fci after set 
SAGC.V - 2.0Vtl52 

(3) Rotate the tape running backward 
which is written 

in 9042 fci.V Js l.OV 


at 73 ipa lat 73 Ips 

. J,5.3tl.3MBj ?.4±0.3yB 

at 125 Ipa at 123 Ips 

9. 111. Ops 4.4±0.3ps 

at 200 Ips at 200 Ips 

S.7f0.5ps 2.8t0.5ps 


Figure D“17. 6250 rpi data check. 
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D2012 


6250 rpi Write Time Chart 


A2S0RFI Wrltr TSm Chart 



WSioa 39^i<s 
75ip» 49 Su* 


^(FCID3.F3) 


Ci 

o . . . . 

ECCC(rAlC3) 


5 6 7.0 


■ 


6 7 0 





0 1 2 3 .6 

12 3 4 

5 6, 7 0 

.1 .2 .3 4 5 

.12.34 

7 0 


rREVT(rC3BS) 

DTWT 



■ .. — ENDWT 

KSIDW 





rc(rc2E6) 

FC6 



rc7 

FC7 FC8 


FC9 

FCA 

,FCB .FCC 

“\ 

1 1 2 3 6 


6 9 10 11 

12 13 1413 

%WBSB 

m 



imHi 

i 

i ^ ^ ^ \ 

EiCla 

^ I T ^ 

^ T T V 



ImUl 

■illM 


D4(FC1J3) 


. 








\ 

\ mCl \ DATAfA)'’ 

■ ^ 
\ DATA(B) 

\ DATA(A) \ DATA(B) \aLL "1" \ RES1D(A^ 

VRESlD(B)\cFC(A) ^ 

VCKCIB) \ M(2 


rA2C3 


6Z50 Tpi 
write 18 bytes 


UMDTO(FA2C9> 

WKDT1(FA2D9) 


WMDT5(FA2M9) 1 l_l ]_ 0 0 
UMI1T6<FA2J9) 

IMDT7(FA2K9) 

WMDT8(Fj5w)^ 

VrFL(rC4K5) 


1 

0 

0 

1 

1 

1 

0 

1 1 

1 

1 

0 1 

1 

1 

1 

0 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 1 

1 

1 

I 

0 

1 

1 

1 

1 

1 

1 

0 

0 

1 

1 1 

0 

0 

1 

1 

0 

0 1 

1 

1 

"V- 

1 

■r 

1 

0 

0 

1 

0 

0 

1 

1 

1 


1 1 

1 

1 

0 1 

1 

"l 

0 

0 

1 

1 

1 

1 

0 

1 

1 

1 

"o' 

1 1 

1 

1 

1 

0 

1 

1 

1 

1 

y 

1 

0 

0 


1 0 

1 

I 


T 

1 

1 0 

1 

1 

1 

1 

T 

"o” 

1 

0 

0 

1 

1 

1 

"o' 

i i' 

1 

1 

0 1 

1 

1 

1 

T 

1 

1 

1 

J 


1 

1 

1 

1 

1 1 

1 

1 

1 

0 


1 


"l 

1 

1 

0 

0 

1 

1 1 

T 

T 

1 

1 

i" 

0 0 

1 

1 

1 

1 

0 

0 




1 

1 

1 

0 

1^1 

1 

1 

0 1 

1 

1 


_0_ 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 1 

1 

1 

l_ 

0 

1 

1 

1 

1 

1 

1 

0 

“r 

1 

1 0 

1 

1 

1 

0 

1 

1 1 

1 

1 

1 

1 

~Q 

T 

1 

_0_ 

_0_ 

1 

1 

1 

0 

1 1 

1 

1 

0 1 

1 

1 

0 

0 

1 

1 

1 

1 

0 

1 

1 

1 

T 

1 1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

1 

0 

0 

1 

1 0 

1 

1 

1 

0 

1 

1 1 

T 

1 

1 

1 

0 

0 


_0_ 


1 

1 

1 

0 

J 1 

1 

1 

0 1 

1 

1 

J_ 


1 

1 

1 

1 

0 

J 

1 

1 

1 

1 1 

1 

1 

i 

0 

1 

1 

1 

'l 

1 

T 

0 

1 

0 

1 1 

0 

0 

1 

1 

1 


1 

1 

1 

1 

~0 

T 

1 

0 

0 

1 

1 

1 

T 

1 1 

1 

1 

0 1 

1 

1 

0 

0 

1 

1 

1 

1 

0 

1 

1 

1 

T 

1 1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

T 

"o 

1 

0 

1 0 

1 

0 

1 

0 

1 

1 0 

1 

1 

1 

1 

0 

0 

1 

0 

_0_ 

1 

1 

1 

T 

1 1 

1 

1 

0 1 

1 

1 

0 

0 


1 

1 

1 

0 

1 

1 

1 

T 

1 I 

1 

1 

1 

0 

1 

1 

1 

1 

1 

T 

"o 

1 

0 

1 0 

"f 

1 

1 

0 

1 

1 1 

I 

1 

1 

"l" 

~0 

T 

1 

0 

0 

1 

1 

1 

0 

1 1 

1 

1 

0 1 

1 

1 

1 

0 

1 

1 

1 

1 

0 

I 

1 

1 

1 

1 1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1 1 

0 

1 

"o 

1 

1 

0 0 

1 

1 

1 

1 

"o 

T 


Figure D-18. 
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D2020 I Read Data Flow and the Perfomance of PCB (6250/1600 rpl) 


To channel 
buffer 
EO 0 to 8 



Figure D-19. 
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D2021 Danodulation Circuit Trace Flow -1 



(2) See following page for output signals. 
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D2022 Demodulation Circuit Trace Flow - 2 


Table 1. Input signals. 


Item 

Signal name 

Contents 

Bit 

Reference 

0 

1 

2 

3 

4 

S 

6 

7 

8 

■ 

Peak signal 
{DVBI0-a) 

Read peak position 
signal from MTU 

AA3 

AD6 

ADU 

AGS 

AG9 

ALX 

GA9 

BAX 

BDZ 

Figure D-20 
Table 3 

2 

Time sense 
(TSNS0-8) 

VPO input changing 
signal 

AAU 

AAV 

ADY 

AHZ 

AKl 

AKV 

BAS 

HDS 

BD6 

Figure D-22 

3 

Error genera- 
ted signal 
(IHffi0-8) 

Read peak position 
signal froti MTU 

AB7 

AD3 

AEV 

AH7 

AHW 

BBl 

BB3 

BE2 

BEW 

Ordinarily 
+2.4 V 
+5.0 V 

4 

Read CK 
(*ROK) 

Read start signal 
signal fran MTU 

AL7 

Figure D-22 

5 

Z read 
(*RDK) 

Signcxl indicating 
800 bpi 

AK6 

— 

6 

Backward 

(BWD) 

Signal indicating 
tape running 
direction 

AL6 


■ 

Write clock 
(*MOSG) 

Clock signal of 
basic frequency 

AKU 

Figure D-21 
Table 3 

8 

VPO start 
(*VK)S) 

Signal to reset 

VPO and start 

AK8 

Figure D-22 

9 

Speed signal 
(*HSP) 

Signal indicating 
tape speed 

AL3 

— 

10 

1600 signal 
(P1600) 

Control signal 
indicating record 
density 

AL5 


11 

High gain 
signal 
(HIG) 

Control signal 
indicating record 
density 

BBS 

Figure D-22 
Table 4 

12 

Kiase OK 
(MDK) 

Signal to start 
data demodulation 

AK4 

Figxire D-22 
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D2022 Demodulation Circuit Trace Flow - 2 

I&ble 2. Output signals. 



Signal name 


Bit 

Reference 



0 

1 

2 

3 

4 

5 

6 

7 

8 



B 

Peak pulse 

Risirq and falling 











■ 

(*PEKP0-8) 

pulses of peak signl 

AA8 

ADI 

ADZ 

AHl 

AGY 

AKZ 

BA4 

BD3 

BDW 

Figure D-20, 

2 

Read clock 

Clock to get 












(*SRIC0-8) 

demodulation data 

AA6 

ABX 

ADS 

AEX 

AGX 

ALB 

BBU 

BZY 

BDX 

Figure D-23 


Demodulation 

Data recognized 











3 

data 

(*DEMD0-8) 

with 1 and 0 

AV3 

AE6 

ADV 

AH5 

AHU 

AKY 

BBU 

BZY 

BDX 

Figure D-23 

D 

Phase error 

Phase error 











ill 

(PHE0-8) 

detected signal 

AA5 

AAX 

AEN 

AG4 

AGV 

AIW 

BAl 

BDl 

BD8 

Figure D-24 

5 

*SP200 

Signal indicating 





AEl 







*SP125 

speed function of 





AK3 







*SP75 

VPO 





AK5 







Ibble 3. Cycle of T1 and T2. 


Record 

density 

Tbpe speed 

T1 cind T2 


200 ips 

555+100 

S 

6250 

rpi 

125 ips 

885+180 

s 

75 ips 

1475+300 

s 


50 ips 

220jj3.5 

3 


200 ips 

1.56jj3.3 

S 

1600 

rpi 

125 ips 

2.50+0.5 

S 

75 ips 

4.204^.8 

s 


50 ips 

6.25+1.3 

s 

Table 4. High gain. 



Record 

density 

Write/read 

*HIG 


6250 rpi 

Write 

+2.4-+5.0 V 


Read 

Figure D-23 


1600 rpi 

Write/read 

+2.4~+5.0 V 
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D2023 DatKxiulation Circuit Trace Flow - 3 


-1 

OVBlj l_|—L 

*pekpt 1 — r-r 


r 


Figure l>-20. DVBI and PEKP. 


T2|* 

*WOSCj 1 — 


Figure D-21. WOSC. 


*ROK 


DVBI MIIUMfflflffiH'lllHffl! 

TSNS 1 ~~ 

*HIG 1 

*VFOS -j 

PHOK 1 


Figure D-22. Input timing. 


1_ 


T 


At 6250 rpl 


DVBI 

*SRIC 



*DEHD 


At 1600 rpl 


DVBI 

*SRIC 

*DEKD 




J 



Figure D-23. Output timing. 


At 6250 rpl 
*SMC 

PHE 


T "I— r-T 

J L 


(Error of bit cell 1} 


At 1600 rpl 

•SRIC — J- ] 1 1 [■ 


PHE 


(Error of bit cell 1 


Figure D-24. 
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D2030 1600 rpi Data Check - 1 



B03P-5280-0:341A 


02A 
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D2031 1600 rpi Data Check - 


*KPDT0-8^ Deskewing 
— J buffer 


TSNSO - 1A02 AII3 


Nrite/iead 

aiif>lifleT 

PCA 



. *WOSC 

_*HIG 

.•ROK 

.ZRD 

.BWD 

.P1600 

.VHSP 

. VFOS 

FHOK 

*IPHE0-7.P 


(MAP D2021) 


Nrite/read 

■Vlifier 

PCA 


QLAJ-l 

CHKJ-1 

CHU-1 

CHMJ-1 

CHNJ-1 

CHOJ-1 

CHPJ-1 

CHQJ-1 

CHRJ-1 


®AAAAAL 


Check the waveform during write In 3200 
fcl (PE mode) 

(K0130, K1040) 


•RUTlt) to 8 
TSNSO to B 


at 75 Ips 
^ 43.112 .0 ns 

at 125 ips ” 
25.811.5 ns 
at 200 Ips 

16.111.0 ns 


at 75 ips 

2U5.11. 5 US 

at 125 Ips 

12.911.0 ns 
at 200 Ips 

8.110.5 us 


Figure D-25. 
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D2032 1600 rpi Write Time Chart 


you — ■ 

WOKD 

Hi Hu .. — . . 

FColiiii^LE ’o'/fCI preamble ’O^FCa PREAMBLE ’0* " 

OQ y il -l-ZZII 


Ssrlalize 

Register 

ENBL3 

Hodwlscor 

Register 

WTPl. 



F-CTR 

FM 

ENBL2 


H 200 ips 521 ns 

125 ips 833 ns 

75 ips ^ 1389 ns 



PREWT frC3H5) DTVT 



CRCW T>f><;Tt? 


FC2 (FC2E6) 


FC3 FC4 


T 


mem-in-weg 


t t j : 


[ r r r r r r r r r r X 


r r r r r r. .[ L_Ll_l 


FC6 rC7 FC8 FC9 FCA FCB 


I 




PB2D4, KA 
PSEAHSLE - 


^^jjLJLSuUULOJUULOJLAJLOJUULOJLOJUUUUUUUUlJLIlJLJULJLIUlJJLn-nJUUl^^ 


1600 rpi MKDTD 
write <fa 2G9: 
18 bytes ‘ 

All **!** (FR2D9) 

•** * WMDT2 , 

' (FA2E9) 
UMDT3 
<FA2F9) 
WMDT4 
(FA2C9) 
WMDT5 
(FA2K9) 
wMirre 
(FA2J9> 
WMDT? 
(FA2K9) 
WMDTB 



wTPL'^*'_njUUlJUUUUlJUUirUUUlJLAAAAAJUUULAJUUULIUUULJUUULnJUUlJunJUlXlJ^^ 


(FC4K5) 


Figure D-26. 
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D2040 800 rpi Data Check - 1 



Observe and check each signal 
of D2031 while repeating write I 
or LWR operation from the FMT 1 
in the offline mode. 



Issue LWR conmand 
in 6250 or 1600 rpi 
mode. (D3040. K0130) 


No 





Replace PCA 1A06. 


Yes 



L 


Refer to 
D2010 or 
D2030. 



No 

Check aihd adjust the 
read level. {K0140) 

1 



Clean read/write 
head per Section J. 



Yes 


Check and adjust the 
read and write skew. 
(K0150) 


Check and adjust the 
write voltage. (K0160) 


No 



Yes 


AkL 


1 . 


3 . 


Replace the read/write 
amplifier PCA, 
or 

Replace the read/write 
head. 

'or 

+12 V, -6 V voltage 
trouble (KOlOO). 


Replace the 
read/write 
amplifier PCA. 
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D2041 


800 rpi Data Check - 2 


Bit 

0: 

1A04 AA8 

Bit 

0: 

1A04 

AA3 

Bit 

1: 

1A04 ADI 

Bit 

1: 

1A04 

AD6 

Bit 

2: 

1A04 ADZ 

Bit 

2: 

1A04 

ADU 

Bit 

3: 

1A04 AHl 

Bit 

3: 

1A04 

AGS 

Bit 

4: 

1A04 AGY 

Bit 

4: 

1A04 

AG9 

Bit 

5: 

1A04 AKZ 

Bit 

5: 

1A04 

ALX 

Bit 

6: 

1A04 BA4 

Bit 

6: 

1A04 

BA9 

Bit 

7: 

1A04 BD3 

Bit 

7: 

1A04 

BAX 

Bit 

8: 

1A04 BDV 

Bit 

8: 

1A04 

BDZ 


{FBI} 


(SAl through SA7) 


AA9 


Transfer 

buffer 




NRD 0 through 8 0*PEKPO through 8 


1A06 


(YAl through YD8) 
(ZAl through ZD8) 

Distribution PCA 


(lAl) 


Read/write I 
amplifier 
PCA 



Read/write 

amplifier 

PCA 

d) 


CHAJ-l 
CHKJ-1 
CHLJ-1 
CHMJ-1 
CHNJ- 
CHOJ- 
CHPJ-1 
CHQJ-1 
CHRJ-1 


-1 

-1 



DVBIO through 8 


A 


FMT 


A 


MTU 




R/W 

head 


Bit 5 (Track 1) 
Bit 7 (Track 2) 
Bit 3 (Track 3) 
Bit 8 (Track 4) 
Bit 2 (Track 5) 
Bit 1 (Track 6) 
Bit 0 (Track 7) 
Bit 6 (Track 8) 
Bit 4 (Track 9) 
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D2041 800 rpi Data Check - 2 


® y\/WX. 2.0V 

T 


tioz 


Observe the wave form while repeating the 
write operation in 800 fci (NR2I mode from 
the field tester. (K0130) 


(23 

(53 


LWR operation *1* *1* *0' *1* *1* *0* 

*TDnr 0 through 8 - 

*PEKP 0 through 8'— — y— y- 


Read/write operation *1* '1* 'O' *1* * 1 * *0* 

(23 *RDDT 0 through 8 — n_n TL-TT 

(3) *PEKP 0 through 8 y y y y — - 


Figure D-27. 
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D2100 Noise 


Noise error occurs when: 

(1) Data check is set to on during the read or read backward conmand. 

(2) A noise block is detected read or read backward cotnmand. 

(3) Data is detected during the erase, write tape mark, or write conmand. 
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D2100 Noise 


1A03 AA8 
" ADI 
’’ ADZ 
" AHl 
" AGY 
" AKZ 
" BA4 



*PEKPO . 
" 1 . 
" 2 . 
•' 3 . 

" 4 . 
" 5 . 
" 6 . 


Figure D-28. 
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D2110 P (Parity) Ccxnpare 


P conpare means FMT parity check or cottpare check. P conpare occurs in the 
following cases. 

(1) Transfer buffer check 

when the conparison between transfer buffer input and output data does 
not agree. (CRCA ^ CRCB). 

(2) Parity check transfer buffer (XBIC): 

When a partiy error is detected in the transfer buffer input data. 

(3) A/B register error (ABRPC): 

When a parity error is detected in the A/B register at read operation. 

(4) Deskewing buffer check (DBCK): 

When an error is detected in the ROC oi deskewing buffer. 


No 




Replace PCAs 
1A02 and 1A06, 




Check the sense data at the 
following register addresses: 
DSB14 - Bit 2 ... AHtPC 

- Bit 1 ... DBCK 

DSB15 - Bit 1 ... A=B 

- Bit 0 ... XBIC 



Trace second] 
error using 
the Error 
Code Table. 




Yes 



BUSPE?; 


Yes 


No 


'J/ 



Replace PCAs 1A06 
and 1A07. 
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D2120 W-VRC Error 


W-VRC error occurs when: 

(1) Parity error occurs in WTDO through 8 at write trigger VRC circuit. 
In this case, "IBG detected" is not set. 

(2) Writing on creased tape. IN thins case, "IBG detected" is set. 


(St^^ 




Replace PCA 1A06. 



Figure D-29. 
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D3000 MTU Sense Error 


D3000 MTU Sense Error 

The MTU status (BWD, NOT-FP, TWA or EOT. WB;S, ONL, READY, etc.) can be 
displayed on field tester. 

MTU sense bytes representing the MTU status are listed in D3010. 

To inspect TU (tape unit) sense bytes, use the instructions below: 



Note: '1' means on or lit condition. 
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D3010 MTU Sense Bytes Configuration 



MTO sense bytes. 


TU sense byte 

0 

1 

2 

3 

4 

5 

6 

7 

8 

Bus-out 

\...^bb: 

Bus-in 

$01 

($00) 

$02 

$04 

$08 

$10 

$20 

$40 

$80 

$41 

Bit 0 

BWD 

New 

function 

MISC 

error 

VEI33 

/ 

2 ’’ 

SAGC 

count 

0 

Read 
data 0 

Error code 0 

Handler erase 
current ON 



Bit 1 

NOT FP 

Reset 

key 

Tape loop 
alarm left 

VELl 



SAGC 

count 

1 

Read 
data 1 

Error code 1 

Harriler action 

Bit 2 

TWA 

DSE 

Tape loop 
alarm right 

Ready 

hold 

Tape 

uniqi 

unit 
ue ID 

SAGC 

count 

2 

Read 
data 2 

Error code 2 

tfendler 

backward status 

Bit 3 

BOT 

7 tracks 

BCM parity 
error 

/ 

^ 2^2 



SAGC 

count 

3 

Read 
data 3 

Error code 3 

Handler 

wirite current C*J 

Bit 4 

Write 

status 

Test 

mode 

Write circuit 
alarm 


2ll 



EC 

level 

23 

Read 
data 3 

Error code 4 

Handler 

65% slice 

Bit 5 

ONLINE 

Dual 

density 

Fuse alarm 

Tape 

uniqu 

high 

unit 
le ID 
order 



EC 

level 

22 

Read 
data 5 

Error code 5 

l^ndler 

overrun 

Bit 6 

TU CK 

High 

density 

Air bearing 
alarm 



EC 

level 

21 

Read 
data 6 

Error code 6 

Handler 

PE mode 

Bit 7 

READY 

6250 

load failure 


28 


20 

EC 

level 

21 

Read 
data 7 

Error code 7 

Tape mark 

Bit 8 

TAC3-IN 

TAG-IN 

TAG-IN 

> 

TAC 

/ 

r-IN 

\ 

TAG 

L 

TAG-IN 

Read 
data 8 

TAG-IN 

TAG-IN 
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FMT # 0 
FMT C 1 



D3020 EMT-MTU Interface Circuit 





































D3040 Loop Vftrite-to-Read Ccsnrnand (LWR) Execution - 1 


Execute the loop write-to-read tape unit interface (LWR TUIF) operation 
offline from the EMT using the field tester, as follows: 

(1) If the FMT is not connected with a field tester, proceed to step (2). 
If a field tester is connected, proceed to step (7). 

(2) Set the field tester ONL/OFL switch of to OFL. Connect the field 
tester to 1A08 on the FMT. 

(3) To execute system reset and lamp test, steps (4) to (5) should be 
performed; otheinvise, proceedl to step (7). 

(4) Set field tester switches SO to S7 to $F0. (Lanp test). 

LO to Lll must all light or the field tester is not operating 
correctly. 

(5) Toggle the CNT switch. (System reset). 

(6) L8 (ERRF), LIO (PHLT), and Lll (PERR) should go Off. 

(7) To set a canonand code, the field tester is operated in the follwoing 
sequence. When register addiress $3D is displayed in the register and 
conmand code is already set, this procedure may be omited. 


SO - S7 

$B2 


CNT-SW 

ON 


SO - S7 

$80 

(LWR TUIF 

SSS-SW 

ON 


SO - S7 

$39 

(SDIAl Recj 

SSS-SW 

ON 


SO - S7 

$B2 


CNT-SW 

ON 


SO - S7 

$86 

(6250 rpi) 


$46 

(1600 rpi) 


$06 

(800 rpi) 

SSS-SW 

ON 


SO - S7 

$3D 


SSS-SW 

ON 


(continued on 

D3040-2) 
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D3040 Loop Write-to-Read Cotmand (LWR) Execution - 2 

(8) To set a device address, the field tester is operated in the following 
sequence. When register address $3E is displayed in the register and 
the device address is set, this procedure may be anitted. 


SO - S7 

$B2 

CNT-SW 

ON A A 

SO - S7 

$ 

SSS-SW 

ON 

SO - S7 

$3E 

SSS-SW 

ON 


0 

AA: 

1 

Device 

2 

addr 

3 

ess — 

4 

“1 

5 

6 

7 

SECT 

"0" 

"0" 

"O'* 

"0" 

DVAO 

DVAl 

DVA2 


Short Byte Count 
p''l" -*■ 8-blt counter 
LtiQ*' -*• 12-blt counter 


Figure D-32. 

(9) To set the byte count, the field tester is operated in the following 
procedure. When register address $3F is displayed in the register and 
is already set at a predetermined byte count value, this procedure may 
be omitted. 


SO - S7 

$B2 

CNT-SW 

ON 

SO - S7 

$oo 

SSS-SW 

ON 

SO - S7 

$3F 

SSS-SW 

ON 

oo: 

Byte count 

0 1 

2 3 4 5 6 7 


-When SBCT-1- 


-When SBCT«0| 



Figure D-33. 


-12 biC8- 


(continued on D3041) 
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D3041 LWR TUIF Operation Execution ~ 3 

(10) Preparation for executing an LWR TUIF operation is completed by 
performing steps (7) and (8). Various parameters are available for 
the execution of an LWR command. To modify the execution of the LWR 
TUIF using these parameters, registers the parameters into SDIAO TUIF 
(address $38) to SDIA3 (address $38) and OFLCNT (address $3C). Refer 
to field tester section for operation instructions, if necessary. 

When performing these operations, if there is doubt about the register 
contents, observe the contents of registers. 

These registers are never reset except when the FMT is powered on. 

(11) Execution of an LWR TUIF operation 

An LWR TUIF operation is exe::uted iirmediately when the SSS switch of 
field tester is toggled. W^len the 'REPEAT' parameter is designated, 
the executio of an LWR TUIF is repeated (without toggling the SSS 
switch) until 'REPEAT' parameter is reset, a stop condition is made by 
such parameter as 'UNIT-CHECK-STOP', or 'SINH' is indicated. If there 
is no 'REPEAT' parameter in the register, an LWR TUIF is executed when 
the SSS switch is toggled. 

(12) Confirmation of the execution result 

When the execution of an LWF, TUIF results in an error, ERRF bit, L8 
(L8 lamp is used when SO to S7 are set to $80) lights. When this bit 
lights, it indicates that an error is contained in the END status of 
the executed ccmmand. This lamp retains lit fron generation of the 
END status to the next command. The END status is stored in DSB 
register at address $0A. 

(13) Sense byte 

Since the sense data that indicates the cuase of error is stored in 
SBO (address $20) to SB23 (address $2B) when the ERRF lights (when the 
UNIT CHECK of DSB register address $0A is set on), check the contents 
of these register through the register display function of field 
tester instead of issuing a sense contnand. 

(14) Reject Code 

If REJECT signal is set, the reject code is stored in RJC (address 
$30). 
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D3042 LWR RW Operation 

The LWR RW oepration allows the MTU to bypass write data at different 
points shown in Figure D-34, below. LWR RW operation is useful during MTU 
ReadAfrite fault isolation. 

When a Read/Write problem occurs on a specific MTU, examine LWR RW 
operation. If LWR RW operation has resulted in succewss, the fault 
probably is in the Write/Read amplifier, Read/Write head, or in an 
anplifier/head adjustment refer to A7000, A7100. 

If LWR RW operation has resulted in failure, LWR TUIF operation should be 
executed. Then the faulty PCA can be replaced. 

To execute LWR TUIF operation with an MTU, procedure (1) - (6) in D03040 
should be performed. To execute LWR RW operation, detailed procedures are 
described in D3043. 

— Restriction — 

1) Reject Code 207 is set when the MTU detects EOT or is in the 800 rpi 
mode. 

2) Executing LWR RW operation clears the SAGC-count of the MTU. 



Figure D-34. LWR and LWR2. 
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D3043 LWR RW Execution 


Perform LWR RW execution as fellows; 

(1) Refer to Part I of this Maintenance Manual for information on the 
field tester, if necessary. 

(2) Store the MTU address and byte count to OFLDVA, BCT register. See 
procedures (8) (9) in D3040. 

OFLDVA = dd 

BCT = bb 

(3) Store the offline execution parameter to OFLCNT register. Here, 
parameter is all '0' (single cemmand execution). 

OFLCNT = 00 

(4) To allow the MTU to move forward if the MTU is in the BOT detected 
status, issue WRT, WTM, or ERS comnand to the MTU. 

(5) If a specific tape speed is to be tested set either the high-speed or 
low-speed command. 

(6) If the MTU is in the BOT detected status, set density-select bit ('0' 
or ' 1 ' ) . 


$B2 

CNT 

$17 

SSS 

$3D 

SSS 


SSS 



$B2 

CNT 

$83 

SSS 

$3D 

SSS 


SSS 



jnext 


OFLCMD = $8D or $4D 

.... ERS command. 


Ececute Erasing 

(MTU will move) 


0]?LCMD = $83 

set low speed. 


Execute changing speed mode. 
(MTU will move) 


(continued on next page) 
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(7) Store SLWR bit ($04) to SDIAl register. Issue SDIAl conmand 
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H PREVENTIVE MAINTENANCE 


(start) 



r 


, 

- 



L 

Preventive Maintenance 

Period 

clean (see Section J for details) 

1. Unload the tape before 
cleaning. 

2. Use the cleaning solvent 
in cleaner kit 
(B960-0110-T016A) . 

3. Do not use hard tools, such 
as metal bars, which may 
damage the head. 

B 

Tape guide: dis^semble and clean 

Every 3 months 

B 

Tape cleaner: disassemble and clean 

Every 3 months 

S 

Air bearings: disassemble and clean 

Annually 

D 

Tape panel front side : clean 

Every 6 months 

B 

Air filter (cooling) : clean 

Every 3 months 

. J 


1 

FMT air filter : clean 

Every 3 months 


B 

Refer to daily operator maintenance 

See below 




Lubricate 

1. ^ply specified oil to the 
proper location in the 
correct quantity. 

2. Do not lubricate excessively. 
E>revent oil from dripping 

or adhering to other parts. 




B 

Front door rail: lubricate 

Every 6 months 


a 

Slide rail: lubricate 

Every 6 months 






Periodic part replacement 

1. Turn power off during parts 
replacement. 

2. Use original screws, washers, 
nuts, etc.; verify P/N for 
replaced parts. 

3. Remove any part that is 
accidentally dropped into 
the unit. 




B 

Absolute filter: replace 

Every 2 years 

B 

Air filter (cooling): replace 

Every 2 years 


B 

Belt (air supply): replace 

Annually 

B 

FKT air filter: replace 

Every 2 years 







□ 

Dally Operator Maintenance 

Period 

! 



1 

R/W and erase heads: clean 

Every 8 hours 

Record preventive 
maintenance action. 


B 

Capstan roller: clean 

Every 8 hours 




1 ' 

Guide: clean 

Every 8 hours 




1 

Air bearing: clean 

Every 8 hours 


■ 

Tape cleaner: clean 

Every 8 hours 


1 

BOT/EOT photo sensor: clean 

Every 8 hours 

Perform diagn 

ostics 



Column interior, glass cover: clean 

Every 8 hours 

roucine uu' per u.3. 



Note: Air filters should be cleaned or replaced every 3 months, and must 

be replaced every a years. See replacement schedule in Section L. 
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H PREVENTIVE MAINTENANCE 


H-2 
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D) Q 


Cleaning, use cne cleaning 
the cleaner kit (B960-0110- 
or abrasive material or hard 
MTU components. Clean the 
d below with a gauze cloth 


hours as follows: 


ower part of read/write head, 
g a gauze cloth soaked in 


cotton swab or clean cloth. 


ht column 
bearing 
ending chute 
ler guide 
bearing 

er threading channel 
er tape guide 
/EOT sensor 
e cleaner 
se head 
id/write head 
/er threading channel 
/er tape guide 
)stan roller 








J CLEANING 


J.3 CAPSTAN ROLLER 

Clean the capstan roller every 8 hours as follows: 

(1) Wear clean gloves or cover hands with a gauze cloth. Do not 
touch the capstan surface with uncovered hands. 

(2) Manually turn the capstan and clean carefully with a gauze cloth 
soaked in solvent. 

(3) Inspect the capstan for gauze threads and remove with a clean 
cloth. 

J.4 TAPE CLEANER 

Clean the edges of the tape cleaner every 8 hours with a cotton swab 

or gauze soaked in solvent. 


J.5 OTHER MTU COMPONENTS SHOWN IN FIGURE J-1. 

Clean each of the following items every 8 hours with a gauze cloth or 
cotton swab containing solvent. To remove dirt from more inaccessible 
locations, use a brush dipped in solvent. After brushing, apply a 
gauze cloth or cotton swab soaked in solvent to these surfaces. 

(1) Tape guide (upper and lower) 

(2) Air bearing (see two locations in Figure J-1) 

(3) Threading chute 

(4) Roller guide 

(5) Upper threading channel 

(6) Lower threading channel 

(7) Column interior 

(8) Glass cover 

(9) Photo sensor (beginning of tape and end of tape sensor). 

J.6 TAPE GUIDES 

The upper and lower tape guides should be removed, disassemblecl, and 
cleaned with a cotton swab, gauze cloth, or brush every 3 months. 

(1) Refer to L0070 for removal and replacement of the tape guides. 

(2) Clean all surfaces with the cleaning solvent. 

(3) Ensure that the upper guide air-outlet hole is free of dust. 

(4) Clean the panel surfaces on which the guides are mounted. 

(5) Inspect the guides and flanges for damage or wear. 

(6) Replace any damaged coiponents. 

(7) Reinstall the upper and lower tape guides. 
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J CLEANING 


J.7 AIR BEARINGS 

The two air bearings shown in Figure L-1 should be removed and cleaned 
with a cotton swab, gauze cloth, or brush every 12 months. 

(1) Unscrew each of the air be^ings and remove from the panel. 

(2) Clean all surfaces. 

(3) Ensure that the air outlet holes in each bearing is free of dust. 

(4) Clean the panel surfaceis on which the air bearings are mounted. 

(5) Reattach the two air be«irings. 

J.8 TAPE CLEANER 

The tape cleaner should be removed (see L 0050) and thoroughly cleaned 
every 3 months with a cotton swab, gauze, or brush soaked in cleaning 
solvent. Clean the mounting base and replace the tape cleaner. 

J.9 BOT/EOT LOW TAPE SENSORS 

(1) Refer to L0060 and L0250 for removal and replacement procedures. 

(2) Clean all surfaces every 8 hours with a brush soaked in cleaning 
solvent. 

J.IO MACHINE REEL, PANEL SURFACEJ3, AND GLASS DOORS 

Clean all external and inte^mal surfaces every 6 months with a gauze 
cloth soaked in cleaning so], vent. Vacuum the mechanian from the rear 
of the MTU. 

J.ll AIR FILTERS 

(1) Remove air filters every 3 months (see L0370 and L0380). 

(2) Clean the air filters with a vacuum cleaner. 

(3) Replace air filters eve:t:y 2 years. 
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KOOOO 


CHECK AND ADJUSTMENT PROCEDURES 


Follow these general procedures during checks and adjustments: 

(1) Adjust the oscilloscope before measurement, if the procedure 
requires such equipment. 

(2) Unless otherwise noted, adjust readings, such as voltage or 
pressure levels, to tlie mid-value of a specified range. 

(3) Record the data during both checks and adjustments. 

(4) Handle the master skev^ tape carefully. Always remove the write- 
enable ring during ch€3ck and adjustment. Operation requires file 
protection. 


FKT Check and adjustment Items 

Map No. 

Period 

Power supply voltage 

KOOOl 

Annually 

Variable frequency oscillafesr (VFO) 
free-running frequency (6250,1600 rpi) 

K0002 

Every 6 months 


MTU Check and adjustment items 

Map No. 

Period 

Power supply voltage 

KOlOO 

Annually 

Clock pulse check 

KOlOl 

Annually 

Capstan tachometer output 

KOllO 

Every 3 months 

Azimuth 

K0120 

Every 6 months 

Read signal level (6250/1600 rpi MTU) 

K0130 

Every 6 months 

Read signal level (1600/800 rpi MTU) 

K0140 

Every 6 months 

Read and write skew (1600/800 rpi MTU) 

K0150 

When necessary 

Write voltage 

K0160 

Annually 

Erase effect 

K0170 

When necessary 

Hose and tube 

K0180 

When necessary 

Pressure and vacuum level 

K0190 

When necessary 

Vacuum blower and motor pulleys 

K0191 

When necessary 

Air supply unit belt tension 

K0200 

When necessary 

BOT/EOT detection circuit 

K0210 

Annually 

Low tape detection circuit 

K0220 

Annually 

Tape loop position detection circuit 

K0240 

Annually 

File protect mechanism 

K0260 

Every 6 months 

Front door synchronous belt tension 

K0280 

When necessary 

Autocleaner 

K0290 

When necessary 
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KOOOl CHECK AND ADJUSTMENT PROCEDURES 


FMT Power Supply Voltage Check and Adjustment 

(1) Use a digital voltmeter to check and adjust the following DC 
voltage levels on FMT #0 for a single FMT system. 


Voltage 

Range 

+5 V 

+4.75 to +5.25 V. Adjust 
the +5 V ADJ on the power 
supply unit as required. 

-5.2 V 

-5.46 to -4.94 V. Adjust 
the -5.2V ADJ on the Power 
supply unit as required. 


(2) Check FMT #1 for a dual FMT system. Adjust DC voltage levels, if 
necessary, to the same range as that for FMT #0. 


K-2 
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K0002 CHECK AND ADJUS3MENT PROCEDURES 

FMT Variable Frequency Oscillator (VFO) Free-Running Frequency Check 
^llow these steps for VFO free-running frequency check (6250 rpi, 1600 

( 1 ) 

( 2 ) 

(1) $B2 and then toggle CNT. 

(2) Set switches 5 through 7 per table below. (Set all 
other switches to 0.) Toggle SSS. 

(3) $74 and then toggle SSS. 


Connect the field tester to the FMT (see Part I on the field 
tester) and set the ONL/OFL switch to OFL. 

Set the tape speed and density of the FMT as follows: 

a. Field tester taiae speed set-uo 


FMT model 

Tape sjjeed 
(ip5) 

Field tester switches 

5 6 7 

M2434L 

75 

0 

1 

0 

125 

1 

0 

1 

M2435L 

125 

1 

0 

0 

200 

1 

1 

1 


b. Field tester density set-up 

(1) $B2 and then toggle CNT. 

(2) Set switches 4 and 5 per table below. (Set all other 
switches to 0.) Toggle SSS. 

(3) $64 and then t^gle SSS. 


Density 

(rpi) 

Field tester switches 

4 5 

6250 

1 0 

1600 

0 1 
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K0002 CHECK AND ADJUSTMENT PROCEDURES 

(3) Clamp the following back-panel pins located on PCA 1A04 to 
ground. Measure the oscillation frequency of VFO. 


Bit 

0 V clarrp point 

Measurement point 

0 


AB8 

AA9 

AA6 

1 

_ 

AE2 

AAY 

ABX 

2 


AES 

ADX 

AD8 

3 

■ 

AGl 

AH3 

AEX 

4 

AK4 

AHX 

ALl 

AGX 

5 

. 

AKX 

BB2 

AL8 

6 


BAS 

BA3 

BB7 

7 


BE3 

BD4 

BAV 

8 


BEV 

BDU 

BEU 


(4) Measure the oscillation frequency of VFO. 


Recording 

density 

Tape speed 
(ips) 

Allowable range 
(+ 15%) 


200 

1.80 MHz 

6250 rpi 

125 

1.13 MHz 


75 

678 kHz 


200 

320 kHz 

1600 rpi 

125 

200 kHz 


75 

120 kHz 


(5) Remove the ground clanps. 
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KOlOO CHECK AND ADJUSTMENT PROCEDURES 


MTU Power Supply Unit Check and Atijustroent 

Check and adjust the following i1:enjs on the MTU with a digital voltmeter. 
Check and adjustment points are shown in Figures K-1 through K-3. 


Voltage 

Location 

Range 

Adjustment 

position 

+ 5 V 

MTU logic gate + 5 V . . . AKl 
PCA 1A02 GND ... AK2 

+ 5V + 2% 

Potentiometer 

RVl 

+12 V 

Write/read PGA CHWR pin 1 

+12V + 8% 



Write/read PCA CHWR pin 5 

- 6V + 8% 


+13 V 

MTU logic gate +13 V . . . ADV 
PCA lAOl -13 V ... AEV 

+13V + 8% 



Follow these steps when replacing PCA 1A02: 

(1) Check the +24 V across points 6 and 7 (GND), the -24 V across 
points 8 and 7 (GND), and the +11 V across points 4 and 5 (GND) 
shown in Figure K-3 (TRM 41). 

(2) Adjust variable resistor RVl on PCA 1A02 to satisfy that the 
voltage across +5 V check point and GND is 5 V + 2%. 

(3) Check the + 5 V and confirm +12 V, -6 V, and +13 V are within 
allowable ranges in the Table above. 

(4) If the requironents of +24 V and +11 V are not satisfied, replace 
the power supply unit. 

(5) If the requirements of +5 V, +12 V, -6 V and +13 V are not 
satisfied, replace PCA 1A02. 




RVl 


□ 


"t-SV check point 


'GND check point 


Figure K-1. PCA 1A02 in the MTU. 
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KOlOO CHECK AND ADJUSTMENT PROCEDURES 


pin S pin 
OWR I 



Figure K-2. Write/read aitplifier PCA. 



+ t t + 

+11V|+2AV| -24V 

GND GND 


Figure K-3. +24 V and +11 V check points. 
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KOlOl CHECK AND ADJUSTMENT PROCEIXJRES 


CL8M 

CLIHA 

DSPCL 

PTYCL 


Clock Pulse Check 

Check the following clock pulses with an oscilloscope. 


Clock pulses 
(see below) 

Check point 
(MTU logic gite) 

Allowable range 

CL 8 M 

1A06 BBS 

To = 125 ns + 1.5% 

Duty (Two/Tq) - 50 + 15% 

CLIMA 

1A06 BAX 

Ti » l^s + 1.5% 

DSPCL 

1A05 ALV 

T 2 = 500 ns + 50 ns 

PTYCL 

1A06 BBX 

T 3 = 750 ns + 50 ns 



Twi, Tw 2 , TW 3 

= 62.5 ns + 20 ns 


To Two 



Figure K-4. Clock pulses. 
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KOllO CHECK AND ADJUSTMENT PROCEDURES 
Capstan Tachometer Output Check 
I. Duty Cycle Check 

(1) Connect a field tester to the MTU at 1C05 and load a magnetic 
tape. 

(2) Use an oscilloscope to observe CPA and CPB during forward 
(Command code $01) and backward (command code $41) directions. 

(3) Check that both directions of motion satisfy the requirements 
shown in Figure K-5. 


Capstan 

Measurement location 

Requirement 

tachometer 

MTU logic gate motherboard 


CPA 

lAOl AA6 

9iown in Fig. K-5 

CPB 

lAOl AB6 



(4) If the requirements as shown on Figure K-5 are not correct, see 
paragraph III for adjusting the duty cycle. 



— 

1 | 



J 




,51.5 Bln. 
*(31.0) 

(19.31 

74.2 max. 




‘ (44.5) 

[27.8] 




(75.4) 



[47.1] 

Notes : 

(1) All values are in microseconds (jxs) 

C2) Values designated by ( ) are for 125 ips model. 

Values designated byC Dare for 200 ips model. 

Figure K-5. 

II. Phase Check 

A. Measurement running in forward direction (field tester commairid code 
$01). Toggle the SSS switch to start motion and toggle the SSS switch 
again to stop motion. 

(1) Run the tape in the forward direction. 

(2) Observe CPA and CPB simultaneously. 

(3) Check that the requirements shown in Figure K-6 are satisfied 
v^en triggered by trailing edge of the pulse CPB. 

B. Measurement running in backward direction (field tester catmand code $41). 

(1) Run the tape in the backward direction. 

(2) Measure at the same terminals as in forward running, except 
reverse the oscilloscope leads. 

(3) Check that the measured values satisfy the requirannents shown in 
Figure K-6. 


K-8 
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KOllO CHECK AND ADJUSTMENT PROCEDURES 



( 47 . 1 ) 


Notes : 

(1) All values are in microseconds (Jlis) 

(2) Values designated by ( ) are for 125 ips model. 
Values designated byC Dare for 200 ips model. 


Figure K-6. 
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KOllO CHECK AND ADJUSIMENT PROCEDURES 


Capstan Tachometer Output Check 
III. Capstan High-Speed Rotation Check 

(1) Remove the magnetic tape. 

(2) Connect the field tester to the MTU at connector 1C05. Set 
switches 0 through 7 to $9D and toggle the SSS switch. The 
capstan motor will rotate at high speed. Check the tachometer 
CPA and CPB. 

(3) If an error occurs, unit check LED is illuminated and error code 
is displayed. In this case, the capstan motor rotates at an 
unstable speed. 

(4) If the capstan pulse CPA or CPB does not satisfy the 
requirements, adjust the potentiometer that corresponds to CPA or 
CPB at the capstan motor. (See Figure K-7.) However, never 
adjust the potentianeter unless the tests indicate a need to do 
so. 


Correct pulee form 

xn_rm_ 

Incorrect pulee form 



Figure K-7. 
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K0120-1 CHECK AND ADJUSTMENT PROCEDURES 
Azimuth Check 

(1) Press the UNI/3AD/tiEWIND button on the MTU front panel and ronove 
the tape fran the reel. 

(2) Demagnetize the read/wi:ite (RA^) head with the head eraser (P/N 
CT-HE-3-AC117 V-60 Hz-Sony). 

(3) Install master skew tapes (P/N BM.BvMt 351d) and press LOAD/PEWIND 
on the MTU control pane].. 

(4) Connect a dual-trace oscilloscope to the Write/Read amplifier 
PCA, tracks 1 and 9, as shown in Figure K-8. The designations on 
the write/read anplifieir PCA for tracks 1 through 9 are shown in 
Figure K-9. Five pins are associated with each track on the PCA. 
Connect the oscilloscopes to pin #5. 



Figure K-8. Read/write anplifier IKIA. 
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K0120-1 CHECK AND ADJUSTMENT PROCEDURES 

(5) Set the field tester ONL/OFL switch to OFL. Set the field tester 
switches SO through S7 to $E2 for 6250/1600 rpi; 

(or) 

Set the field tester switches to $E0 for 1600/800 rpi. After 
setting the switches, toggle the SSS switch. 

(6) Use Phase Encode (PE) mode, and set the field tester switches for 
forward (FWD) read using comnand code $01. Toggle the SSS switch. 

(7) Check that the phase difference with the read output of tracks 1 
and 9 shown in Figure K-9 satisfies the requirements of FWD 
skew in the table. 


Track 1 


Track 9 



Phrase difference between rising 
waveforms Oj,s) should meet skev/ 
requirements in next table. 


Track Designation on 

Number write/read amplifier PCA 


1 

2 

3 

4 

5 

6 

7 

8 
9 


OWJ 

OlAK 

CHAL 

CHAM 

(HAN 

CHAO 

CHAP 

CHAO 

CHAR 


Figure K-9. Phase difference of tracks 1 and 9. 


K-12 


B03P-5280-0341A 


02A 



K0120-1 CHECK AND ADJUSTMENT mOCJEDURES 


FV® and BWD skew requirements. To use this table, verify model number of 
unit to be tested. Use skew requiranent for FWD and EWD directions (shown 
in right-hand column) for that model. 


Model 

Number 

Specification Check between 

Requirement: skew 
must be within 

M2435L1A.2 

M2432L 

125 ips 

6250/1600 bpi Treick 1 versus 2 thru 9 
(WRHMU) 

FWD 0.6 /*s 

BWD 1 . 0 

M2434L1A2 

M2430L 

75 ips 

6250/1600 bpi Treick 1 versus 2 thru 9 
(WRIMU) 

FWD 1.0 

BWD 1.6 

M2433L 

125 ips 

1600/800 bpi Treick 1 versus 2 thru 9 
(WRJMU) 

FWD 0.4 /^S 

BWD 0.4 yM.S 

M2431L 

75 ips 

1600/800 bpi Treick 1 versus 2 thru 9 
(WRKMU) 

FWD 0.7 

BWD 0.7 yKS 

M2436L1A.2 
& L8 

200 ips 

6250/1600 bpi Track 1 versus 2 thru 9 
(WRHMU) 

FWD 0.4 /Hs 

BWD 0.6 yKS 


(8) Check the FWD skew of tracks 2 through 8 against track 1. Verify 
that skew is within the values shown in the table. 

(9) Initiate the backward (BWD) operation by setting field tester 
switches to $41. 

(10) Verify that skew is witliin the values shown in the table for BWD 
operation. Check the BWD skew of tracks 2 through 9 against 
track 1. 

(11) If either FWD or BWD operations do not satisfy the requironents 
in the table, adjust thei azimuth according to instructions in the 
K0120-2. 
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K0120-2 CHECK AND ADJUSTMENT PROCEDURES 


Azimuth Adjustment 

(1) Peirform the dynamic alignment procedures in L0130-2. 

(2) Connect an oscilloscope to tracks 1 and 9 as described in K0120-1 
and observe the phase difference in the rising waveforms. Use 
track 1 as the trigger. Adjust the phase of the two waveforms 
using the azimuth adjusting screw @ (Figure K-10) until the 
requirements listed in the table (K0120-1) are met. 

(3) Check that tracks 2 through 8 (cortpared to track 1) meet the same 
requirements. 

(4) Observe backward (BWD) operation. If the requirements in the 
table in K0120-1 are satisfied, no adjustment is needed. 

(5) If the requirements are not satisfied (6250/1600 rpi MTU), turn 
the upper capstan alignment adjusting screw until the backward 
skew is correct. If track 9 leads track 1, turn the screw 
counterclockwise. If track 1 leads track 9, turn the screw 
clockwise. 

Note; Rotation of the azimuth adjusting screw must not exceed 
1/4 turn. 

(6) If any adjustments are made, recheck the forward and backward 
skew. 



Figure K-10. Head block (rear of the MTU). 
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K0130 CHECK AND ADJUSTMENT PROCEDURES 


Read Signal Check and Adjustment, and Head Replacement Specification 
(6250/1600 rpi MTU) 

This section provides instructions for checking and adjusting the read- 
signal levels for the following modes: 

• Low-speed phase encode 

• High-speed phase encode 

• Low-speed group code recording (GCR) 

• High-speed GCR. 

Ensure that the conditions listed below have been satisfied before 
initiating read-signal checkout: 

(1) Clean the read/write and erase heads. 

(2) Install an SRM3200 tape or a tape of equivalent quality. Push 
the LOAD/REWIND button on the MTU front panel. 

(3) Verify that the column vacuum level is adjusted to 
specifications. (See K0190.) 

(4) Ensure that capstan alignment is normal. (See L0130.) 

If any adjustments in the following procedures cannot be performed, or if 
criteria cannot be satisfied, replace the head and perform checks I through 
IV. See LOOlO for head replacement. If adjustments fail after head 
replacement, see A7000. 

I. Low-Speed Phase Encode Checkoiit 

(1) Set field tester switches SO through S7 to $1E, and toggle the 
CNT switch to select the register address. 

(2) Set the field tester switches SO through S7 to $EA, and toggle 
the SSS switch to set the read mode, tape speed, and density. (For 
models M2431L and M2433L, use $E8 setting.) 

(3) Set the field tester switches SO through S7 to $FA, and toggle 
the SSS switch to set the slice level to 100%. 

(4) Set the field tester switches SO through S7 to $89, and toggle 
the SSS switch to set the write, low-speed, phase encode mode. 
Lamps 0 through 8 will come on and should be semi-luminous 
(barely glowing). 

(5) Adjust the corresponding potentiometers (RVIR through RVIJ) in 
Figure K-11, if necessary, to obtain semi-luminous status for 
lairps 0 through 8. Toggle the SSS switch to stop the tape. 

(6) Set the field tester switches SO through S7 to $F9, and toggle 
the SSS switch to set the slice level to 90%. 

(7) Set the field tester switches SO through S7 to $89, and toggle 
the SSS switch to set the write, low-speed, phase encode mode. 
Lanps 0 through 8 should be brightly lit. 

(8) Adjust the corresponding potentiometers shown in Figure K-11, if 
necessary. Toggle the SSS switch to stop the tape. 

(9) Set the field tester switches SO through S7 to $FB, and toggle 
the SSS switch to set the slice level to 110%. 

(10) Set the field tester switches SO through S7 to $89, and toggle 
the SSS switch. Lanps 0 ibhrough 8 should be off. 
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K0130 CHECK AND ADJUSTMENT reOCEDURES 

(11) Adjust the corresponding potentiometers shovm in Figure K-11, if 
necessary. Toggle the SSS switch to stop the tape. 



Figure K-11. Potentiometers and check terminals for lanps 0 through 8 on 
write/read aitplifier PCA. 

II. High-Speed Phase Encode Checkout 

(1) Set the field tester switches SO through S7 to $1E, and toggle 
the CNT switch to select the register address. 

(2) Set the field tester switches SO through S7 to SEC, and toggle 
the SSS switch to set the tape to the high-speed mode. 

(3) Set the field tester switches SO through S7 to $FA, and toggle 
the SSS switch to set the slice level to 100%. 

(4) Set the field tester switches SO through S7 to $89, and toggle 
the SSS switch for write, high-speed, phase encode mode. 

(5) Adjust potentiometer RV4 shown in Figure K-11 so that four or 
more of lanps 0 through 8 are lit. After adjustment, toggle the 
SSS switch to stop the tape. 
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K0130 CHECK AND ADJUSTMENT PROCEDURES 


(6) Set the field tester switches SO through S7 to $F5, and toggle 
the SSS switch to set the slice level to 80%. 

(7) Set the field tester switches SO through S7 to $89, and toggle 
the SSS switch for write, high-speed, phase encode mode. Laitps 0 
through 8 should be lit. 

(8) Adjust potentianeter RV4 if necessary. Toggle the SSS switch to 
stop the tape. 

(9) Set the field tester svritches SO through S7 to $F7, and toggle 
the SSS switch to set the slice level to 125%. 

(10) Set the field tester switches SO through S7 to $89, and toggle 
the SSS switch for write, high-speed, phase encode mode. Lairps 0 
through 8 should be off. 

(11) Adjust potentiooneter RV4 if necessary. Toggle the SSS switch to 
stop the tape. 

III. Low-Speed GCR Checkout 

(1) Set the field tester switches SO through S7 to $1E, and toggle 
the CNT switch to set the register address. 

(2) Set the field tester svdtches SO through S7 to $EA, and toggle 
the SSS switch to set the tape to the low-speed mode. 

(3) Set the field tester switches SO through S7 to $F3, and toggle 
the SSS switch to set the slice level to 51%. 

(4) Set the field tester switches SO through S7 to $C6, and toggle 
the SSS switch to set the DGC amplifier. Toggle the SSS switch 
again to stop the tape. 

(5) Set the field tester sv/itches SO through S7 to $8B, and toggle 
the SSS switch for write, low-speed GCR mode. Laitps 0 through 8 
should be on. 

(6) Toggle the SSS switch to stop the mode. 

(7) Set the field tester switches SO through S7 to $F5, and toggle 
the SSS switch to set tiie slice level to 80%. 

(8) Set the field tester switches SO through S7 to $8F, and toggle 
the SSS switch to perform SAGC operation in write, low-speed, GCR 
mode. Lartps 0 through Ei should be on. 

(9) Toggle the SSS switch. 

(10) Set the field tester switches SO through S7 to $F7, and toggle 
the SSS switch to set the slice level to 125%. 

(11) Set the field tester switches SO through S7 to $8B, and toggle 
the SSS switch for write, low-speed, GCR mode. Lanps 0 through 
8 should be off. 

(12) Toggle the SSS switch. 

(13) Set the field tester switches SO through S7 to $F3, and toggle 
the SSS switch to set the slice level to 51%. 

(14) Set the field tester switches SO through S7 to $41, and toggle 
the SSS switch for read backward in the low-speed, GCR mode. 
Lamps 0 through 8 should be on. 

(15) Toggle the SSS switch. 

IV. High-Speed GCR Cfieckout 

(1) Set the field tester switches SO through S7 to $1E, and toggle 
the CNT switch to set tbe register address. 
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K0130 CHECK AND ADJUSTMENT PROCEDURES 

(2) Set the field tester switches SO through S7 to SEA, and toggle 
the SSS switch to set the tape to the low-speed mode. 

(3) Set the field tester switches SO through S7 to $8F, and toggle 
the SSS switch for write, low-speed OCR mode. After a few 
seconds, toggle the SSS switch again to stop the tape. 

(4) Set the field tester switches SO through S7 to SEE, and toggle 
the SSS switch to set the tape to high-speed mode. 

(5) Set the field tester switches SO through S7 to SFA, and toggle 
the SSS switch to set the slice level to 100%. 

(6) Set the field tester switches SO through S7 to S8B, and toggle 
the SSS switch for write, high-speed GCR mode. 

(7) Adjust potentiometer RV5 in Figure K-11 so that four or more of 
larrps 0 through 8 are on. Toggle the SSS switch after adjustment 
to stop the tape. 

(8) Set the field tester switches SO through S7 to $F4, and toggle 
the SSS switch to set the slice level to 64%. 

(9) Set the field tester switches SO through S7 to $8B, and toggle 
the SSS switch for write, high-speed, GCR mode. Lartps 0 through 
8 should be lit. 

(10) Adjust potentiometer RV5, if necessary, so that laitps 0 through 8 
are lit. Toggle the SSS switch to stop the tape. 

(11) Set the field tester switches SO through S7 to $F7, and toggle 
the SSS switch to set the slice level to 125%. 

(12) Set the field tester switches SO through S7 to $8B, and toggle 
the SSS switch for write, high-speed, (XR mode. Lamps 0 through 
8 should be off. 

(13) Adjust potentiometer RV5, if necessary, so that lamps 0 through 8 
are off, and then toggle the SSS switch to stop the tape. 

(14) Set the field tester switches SO through S7 to $F3, and toggle 
the SSS switch to set the slice level to 51%. 

(15) Set the field tester switches SO through S7 to $42, and toggle 
the SSS switch to read backward, high-speed, GCR mode. Lamps 0 
through 8 should be off. 

(16) Adjust potentiometer RV5, if necessary, until lamps 0 through 8 
are off. 

(17) When read-signal checks and adjustment are completed, toggle the 
SSS switch to terminate the test. 

(18) Press the LOAD/REWIND button on MTU front panel to rewind the 
tape. 
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K0140 CHECK AND ADJUSIMENT mOCEDURES 


Read Signal Check and Adjustment, and Head Replacement Specification 
(1600/800 rpi MTU) 

This section provides instructions for checking and adjusting the read- 
signal levels for the following modes: 

• Nonreturn to zero I (NRZI) 

• Low-speed phase encode 

• High-speed phase encode. 

Ensure that the conditions listed below have been satisfied before 
initiating read-signal checkout: 

(1) Clean the read/write andi erase heads. 

(2) Install an SRM3200 tape or a tape of equivalent quality. Push 
the LOAD/REWIND button on the MTU front panel. 

(3) Verify that the column vacuum level is adjusted to 
specifications. (See K0190.) 

(4) Ensure that capstan alignment is normal. (See L0130.) 

If adjustments in the following procedures cannot be performed, replace the 
head with a new one. See LOOlO for head replacement. 

I. NRZI Check and Adjustment 

(1) Set field tester switches SO through S7 to $81, and toggle the 
SSS switch for write 80Ci fci in the MIZI mode. 

(2) Adjust potentianeters RV'IJ through RVIR, shown in Figure K-12, so 
that terminals CHAJ pin 1 through CHAR pin 1 develop 2.0 Vp-p + 
10% against ground. Use: an oscilloscope for these checks. 

II. Low-Speed Phase Encode Checkout 

(1) Set field tester switches SO through S7 to $1E, and toggle the 
CNT switch to select th€j register address. 

(2) Set the field tester sv/itches SO through S7 to $EA, and toggle 
the SSS switch to set thie tape to low speed mode. 

(3) Set the field tester switches SO through S7 to $FA, and toggle 
the SSS switch to set the slice level to 100%. 

(4) Set the field tester switches SO through S7 to $89, and toggle 
the SSS switch to set the write, low-speed, phase encode mode. 
Four or more lamps should come on. 

(5) If necessary, adjust potentiometer RVl. Toggle the SSS switch to 
stop the tape. 

(6) Set the field tester switches SO through S7 to $F5, and toggle 
the SSS switch to set the slice level to 80%. 

(7) Set the field tester switches SO through S7 to $89, and toggle 
the SSS switch to set the write, low-speed, phase encode mode. 
Larrps 0 through 8 should be brightly lit. 

(8) Toggle the SSS switch to stop the tape. 

(9) Set the field tester switches SO through S7 to $F7, and toggle 
the SSS switch to set the slice level to 125%. 


B03P-5280-0341A. . .02A 


K-19 



K0140 CHECK AND ADJUSTMENT PROCEDURES 



Track 

9 

8 


6 

5 

4 

3 

2 

1 


Lamp 

4 

6 

0 

1 

2 

8 

3 

7 

5 


Figure K-12. Potentiometer and check terminals for lamps 0 through 8 on 
the 1600/800 rpi write/read amplifier PCA. 

(10) Set the field tester switches SO through S7 to $89, and toggle 
the SSS switch. Lamps 0 through 8 should be off. 

(11) Toggle the SSS switch to stop the tape. 

III. High-Speed Phase Encode Checkout 

(1) Set the field tester switches SO through S7 to $1E, and toggle 
the CNT switch to select the register address. 

(2) Set the field tester switches SO through S7 to $EC, and toggle 
the SSS switch to set the tape to the high-speed mode. 

(3) Set the field tester switches SO through S7 to $FA, and toggle 
the SSS switch to set the slice level to 100%. 

(4) Set the field tester switches SO through S7 to $89, and toggle 
the SSS switch for write, high-speed, phase encode mode. 
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K0140 CHECK AND ADJUSTMENT PROCEDURES 

(5) Adjust potentiometer RV2 shown in Figure K-12 so that four or 
more of lanps 0 throughi 8 are lit. After adjustment, toggle the 
SSS switch to stop the tape. 

(6) Set the field tester switches SO through S7 to $F5, and toggle 
the SSS switch to set the slice level to 80%. 

(7) Set the field tester switches SO through S7 to $89, and toggle 
the SSS switch for write, high-speed, phase encode mode. Laitps 0 
through 8 should be lit:. 

(8) Toggle the SSS switch to stop the tape. 

(9) Set the field tester switches SO through S7 to $F7, and toggle 
the SSS switch to set the slice level to 125%. 

(10) Set the field tester switches SO through S7 to $89, and toggle 
the SSS switch for write, high-speed, phase encode mode. Laitps 0 
through 8 should be ofi'. 

(11) Toggle the SSS switch to stop the tape. 
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K0150 CHECK AND ADJUSTMENT PROCEDURES 

Read and Write Skew Check and Adjustment (1600/800 rpi MTU) 

I. Check and adjust the read skew by taking the following steps:; 

(1) Degauss the magnetic and erasing heads with the demagnetizer 
(eraser) and clean the heads. 

(2) Mount a field tester. 

(3) Load a standard skew adjustment tape. Check that the FILE 
PROTECT lanp on the operator panel is ON. 

(4) Run the tape forward or backward in the NRZI mode. 

Operation of the field tester is as follows: 

Table 1. 


Itan 

Field tester 



Operation 

Renarks 

Code 

Toggle 

Switch 

1 

$E0 

SSS 

Set to the NRZI mode 


2 

$01 

sss 

Forward running 

The tape stops running if a 
beginning of tape or an end 
of tape marker is detected. 

$41 

SSS 

Backward running 


(5) Check that the pulse width developed at check terminal CHAN pin 
5, for track 5 meets the value shown below. Adjust the pulse 
width for the specified value with RV2N (forward running) and 
RV3N (backward running). 

See Figure K-12 (K0140) for location of potentiometers and check 
terminals. 

Table 2. 


Speed 

Checked/adjusted 

Observed waveform for 


pulse width (tw) 

CHAN, pin 5 

75 ips 


tw 

(for 75/125 
ips device) 

3.0^s + 10% 

[. tw ^ 2.4 to 5 V 

125 ips 
(for 125/200 

2.(^s + 10% 

0 to 0.4 V 

ips device) 
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(6) Check that the rise times of pulses for the respective tracks 
meet the specifications in Table 3 for forward and backward 
running when the output levels of other tracks are observed. Use 
the output level of check terminal CHAH pin 5 for track 5 as a 
reference. 

(7) Adjust the rise times with RV2J to RV2R (except RV2N; forward 
running) and RV3J to RV3R (except RV3N; backward running). 

Table 3. 


Speed 

Running 

direction 

Variable 

resistors 

CSieck 

terminals 

^lecification ( At) 
(see Figure K-13) 

75 ips 

Forward 

RV2J to RV2R 
(except RV2N) 

CHAJ, pin 5 

to 

CHAR, pin 5 

(except CHAN, 
pin 5) 

0.3/hs or less 

Backward 

RV3J to RV3R 
(except RV3N) 

125 ips 

Forward 

RV2J to RV2R 
(except RV2N) 

0.2 ^s or less 

Backward 

RV3J to RV3R 
(except RV3N) 


Reference track 
[am, pin 5) 


Check/adjuscment track 



Center of 
deflection 


Figure K-13. At for check track vs. reference track (CHAN, pin 5). 
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K0150 CHECK AND ADJUSIMENT PROCEDURES 

II. Check and adjust the write skew by taking the following steps: 

(1) Load a good quality tape (SRM 3200 or equivalent). 

(2) Write 800 fci in the NRZI mode. Set the field tester switches SO 
through S7 to $89, and toggle the SSS switch. 

(3) Observe the deskew clock pulse width for track 5 of the write 
circuit at check terminal CHCE, pin 1. Check that the clock 
pulse width meets the value shown in Table 4. Adjust the pulse 
width for the specified value with RVIE. See Figure K-12 (K0140) 
for locations of potentiometers and check terminals. 

Table 4. 


Speed 

Adjusted pulse 
width (tw) 

Observed waveform for 
CHCE, pin 1 

75 ips 
(for 75/125 
ips device) 

3.0 ^s + 10% 

tw 

|, tw ,| 2.4 to 5V 

125 ips 
(for 125/200 
ips device) 

2.0^s + 10% 

' * 0 to 0.4V 


(4) Check that the rise times of pulses for the respective tracks 
meet the specifications in Table 5 when the output levels of 
other tracks are observed. Use the output level of check 
terminal CHAN, pin 5 for track 5 as a reference. 

(5) Adjust the rise time with RVIA to RVII (except RVIE). 

Table 5. 


Speed 

Variable resistor 

Check terminal 

Specification (At) 

(See Fig. K-13 for At) 

75 ips 
(for 75/125 
ips device) 

RVIA to RVII 
(except RVIE) 

CHAJ, pin 5 

to 

CHAR, pin 5 
(except CHAN, 
pin 5) 

0.3 /^s or less 

125 ips 
(for 125/200 
ips device) 

0.2/\s or less 
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K0160 CHECK AND ADJUSIMENT PROCICURES 
Check for Vftrite Voltage 

(1) Connect a field tester and load a good quality tape (SRM 3200 or 
equivalent) . 

(2) Set the field tester to the write mode (in phase encode mode), 
erase mode, or read mode, as shown in the table below. 

(3) Check for voltage at eiich check point shown in Figure K-14. 


MTU 

type 

Revision 
of PCA 

Check 

point 

Write 

mode 

Erase 

mode 

Read 

mode 



$E9 (SSS) 
$8B (SSS) 

ECC (SSS) 
$8B (SSS) 

$83 

$A2 


All units 

CHWR, pin 6 

11.2 + 1 V 

— 

Max. +0.4 V 

Max. +0.4 V 

6250/ 

1600 

rpi 

WRHMU 
WRIMU (B) 

CHWR, pin 8 

5.6 + 0.4V 

— 

Max. +0.4 V 

Max. +0.4 V 

WRIMU (E) 

5.2 + 0.4V 

5.8 + 0.4V 


All units 

CHWR, pin 10 

2.4 + 0.4V 

— 

2.4 + 0.4 V 

Max. +0.4 V 

1600/ 

800 

All units 

CHWR, pin 6 

10.5 + 1 V 

— 

Max. +0.4 V 

Max. +0.4 V 

rpi 

All units 

CHWR, pin 10 

2.4 + 0.4V 

— 

2.4 + 0.4 V 

Max. +0.4 V 



Figure K-14. Check points for write voltage on write/read PCA. 
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K0170 CHECK AND ADJUSIMENT PROCEDURES 
Check for Erase Effect 

(1) Prepare a tape onto which all have been written in the 1600 
phase encode mode. 

(2) Connect a field tester and load the tape. 

(3) Erase the tape content by issuing an erase cawtand fron the field 
tester (cannand code $83). 

(4) Read the tape content, and check that the output levels at the 
respective check points meet the following specifications. 
Locations of check points are shown in Figure K-11 (see K0130 
for 6250/1600 rpi MTU) and in Figure K-12 (see K0140 for 1600/800 
rpi MTU). 


MTU type 
(rpi) 

Read mode 
(code) 

Check points 

Allowable 

range 

6250/1600 

Phase encode 
($E0, $01) 

CHAJ, pin 1, to 
CHAR, pin 1 

40 mVp-p 
maximum 

1600/800 

Phase encode 
($E2, $01) 

CHAJ, pin 2, to 
CHAR, pin 2 
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K0180 CHECK AND ADJUSTMENT PROCEDURES 


Hose and Tube Check 

(1) Visually check to ensure that no cracks or abrupt bends, kinks, 
or other obvious problems exist on the hoses and tubes. 

(2) Check for loose connections of tubes (between the hoses and 
capacitive sensor) or disconnected tubes. 


Capacitive 

sensor 



Figure K-15. Location of capacitive sensor. 
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K0190 C3^ECK AND ADJUSTMENT PROCEDURES 


Check and Adjustment of Pressure and Vacuum Levels 

Load an SEM3200 tape or a tape of equivalent quality as follows: 

(1) Install the reel of tape on the file (upper) reel. 

(2) Position the tape leader between the two white scribe marks on 
the upper restraint. (For a cartridge, emit this step.) 

(3) Close the door. 

(4) Press the LOAD/REWIND button on the MTU front panel. 

The air system (pneumatics) will now come on, the window will close, and 
the file reel will rotate clockwise (CW) to feed the tape. Tape will load 
into columns, search forward, search backward, and stop at beginning of 
tape (EOT). If the 2-digit display on the MTU operator i^el is other than 
00, refer to the MTU error codes in Section A of this Maintenance Manual. 

To allow for thermal stabilization, the pneumatics assembly must of)erate for 
at least 30 minutes before adjustment. Use pressure gauge B91L-0020-0001A 
and vacuum gauge BMz 198a for the following checks. Repeat the procedures in 
the following sequence for each MTU and whenever vacuum/pressure adjustment 
is made. 

Column Vacuum 

(1) Remove the white nylon screw from the column vacuum measuring 
port shown in Figure K-16. 

(2) Connect the vacuum gauge to the column vacuum measuring port. 

(3) Refer to the pressure check level in the table below for column 
vacuum. 

(4) If necessary, adjust the vacuum restrictor so that vacuum 
pressure is within air pressure adjustment level listed. 

Air pressure specifications. 


Check point 

Air pressure 
check levels (mm H 2 O) 

Air pressure adjustment 
levels (ram H 2 O) 

Column vacuum 

950 + 100 

950 + 50 

Air bearing 

2600 + 100 

2600 + 50 

pressure 



Restraint pressure 

450 + 50 

450 + 20 


Air^Bearing Pressure 

Air-bearing pressure check requires tape to be fully loaded into columns. 

(1) Ensure that field tester ONL/OFL switch is set to OFL. Set field 
tester switches SO through S7 to $01 and toggle the SSS switch. 

(2) Remove the white nylon fitting and connect the pressure gauge to 
the air-bearing measuring port. 
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(3) Refer to the pressure check specification in the table above for 
air-bearing pressure. 

(4) If necessary, adjust the pressure-relief valve shown in Figure 
K-16 until the pressure is within the air bearing pressure 
adjustrnent level listed. 

Restraint Pressure 

(1) Press the UNLOAD button on the MTU front panel. 

(2) When rewinding is complete, remove the tape from the file reel 
hub. 

(3) Mount the pressure-ad jtistment tool (B960-0110-T026A) on the air 
outlet of restraint member. 

(4) Connect pressure gauge (B91L-0020-0001A) to the restraint manber 
pressure port E. 

(5) Set field tester switches to $A5 and toggle the SSS switch. 

(6) Refer to the pressure check specification in the table. 

(7) If necessary, adjust the distributor screw until pressure is 
within restraint pressu]:e adjustment specification. 

(8) Toggle the SSS switch on the field tester to turn the air systan 

off. Rear view of MTU tape drive 
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K0191 CHECK AND ADJUSTMENT PRCXZEDURES 


I. Frequency Setting. 

(1) Confirm v^ether facility input frequency is 50 or 60 Hz. 

(2) Remove the cover of the air supply unit. This cover is located 
on the front of the MTU. The label on the cover specifies 
vrtiether the unit is set for 50 or 60 Hz input. 

(3) For 60-Hz input, verify that CNP66 is connected to CNJ66B and 
that CNP66C is connected to CNJ66A. These connections eire shown 
in Figure K-17. 

or 

For 50-Hz input, verify that CNP66 is connected to CNJ66A and 
that CNP66C is connected to CNJ66B. These connections are also 
shown in Figure K-17. 



66 66C 

SO-Hi connection 


Figure K-17. Input power frequency setting. 

II. Figure K-18 shows the location of pulleys for the vacuum blower and 
the air-pressure pump on the air supply unit. These pulleys are 
dependent on input-power frequency (50 or 60 Hz). The vacuum blower 
pulley is also dependent on altitude. 
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K0191 CHECK AND ADJUSTMENT PROCEDURES 


Caution: Do not remove or Install belts by prying 

with shop tools. Use the adjustment screws 
on the air supply unit to loosen pulleys 
and belts. Use tension tool (B96L-0110- 
004A) to adjust belt tensicai. 

A. Vacuum Blower Pulley 

(1) Verify that the correct frequency-dependent pulley has been 
installed in accordance with Table 1. When delivered, the device 
is pre-set for either 50 Hz or 60 Hz input. For 50-Hz input, use 
P/N B30L-1940-0101A; for 60-Hz input, use P/N B30L-1940-0102A. 

(2) Verify that the correct altitude-dependent pulley has been 
installed. If the unit operates at an altitude above 3000 feet, 
install the vacuum blower pulley in accordance with Figure K-19 
and Table 1. 

Table 6. Input-frequency and altitude adjustment. 


Installation condition 

Vacuum blower pulley 

Motor pulley 

50 Hz input frequency 

Use P/N B30L-1940-0101A 

Large-diam. pulley 

60 Hz input frequency 

Use P/N B30L-1940-0102A 

Shall-diam. pulley 

Low altitude (<3000 ft) 

Large-diam. pulley 

No adjustment 

High altitude (>3000 ft) 

Small-diam. pulley 

No adjustment 


(3) Remove the pulley, reverse its orientation, and reinstall. 

(4) Check and adjust belt tension (K0200). 

(5) Check and adjust pressure and vacuum levels (K0190). 

B. Itotor Pulley 

The motor pulley driving the air pump can be oriented for operation at 
either 50 or 60 Hz, as shown in Figure K-19 and Table 1. If the MTU 
operates on 50 Hz, connect the belt to the large diameter pulley. If the 
MTU operates on 60 Hz, connect the belt to the small diameter pulley. 
Check and adjust belt tension (K0200) and pressure and vacuum levels 
(K0190). 
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(a) Rear view of slave unit 



Figure K-18. Air supply unit: vacuum blower and motor pulleys. 
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Figure K 19. Air supply unit: vacuum blower and motor pulleys. 
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K0200 CSffiCK AND ADJUSIMEM! PROCEDURES 


Belt Tension Check and Adjustment 

(1) Remove the MTU air supply unit (L0400). 

(2) Remove the air supply unit front and rear covers and refer to 
Figure K-18 for location of belts. 

(3) Install the tension meter, as shown in Figure K-20. Turn the 
motor pulley 3 to 5 turns by hand before measuring the tension. 
Push up the lever with a finger as shown in Figure K-20. Snap 
the belt. Read the value in pounds when the belt hits the 
tension meter (at location "A”). 

(4) Adjust the belt tension by positioning the vacuum blower or air 
punp. 

• If the belt is to be replaced, the new belt must be adjusted 
so that the tension levels in Tedale 1 are satisfied. 

• If the old belt is to be used again, measure the tension 
before removing it, and adjust the belt to that tension 
when reinstalling it. The direction of rotation of the belt 
must be the same when reinstalling it. 

Table 1. Belt tension. (Refer to Note 1, below.) 


Belt 

Minimum 

tension 

Adjusi 

;ed value 

New belt 

Old belt 

Belt between motor 
and vacuum blower 
(longer belt) 

16.5 lbs. 

29 to 34 lbs. 

Original tension 
(refer to Note 2) 

Belt between motor 
and air punp 
(shorter belt) 

12.5 lbs. 

29 to 34 lbs. 


Notes: 1. Belt tension rapidly deteriorates in several days or several 

months. Replace the belt if Table 1 requirements are not 
met. 

2. If an old belt has been stretched, its life may be extremely 
short if its tension is adjusted to the value for a new 
belt. Replace old belt as soon as possible. 
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K0210 CHECK AND ADJUSIMENT PROCEDURES 


Check and Adjustment of BOT and EOT' Detection Circuits 

(1) Obtain a magnetic tape and install two new reflective markers as 
shown in Figure K-21. 


BOT reflective EOT reflective 

•erker marker 



EOT ad.lustment potentloeeter 




S: 

B 

Bl 


CHD for both neasurements 


Cheek terminal BOT 


Check termlnnl EOT 


Figure K-21. Beginning of tape and end Figure K-22. MTU PCA 1A04 

of tape reflective markers. 


(2) Before loading tape, check the voltage levels at terminals 
BOT/GND and EOT/GND (see Figure K-22) with a digital voltmeter. 

(3) If voltage is not +2.0 V, adjust potentiometers for BOT and EOT, 
respectively, on the MTU PCA 1A04. 

(4) Mount the tape and press LOAD/REWIND on the MTU front panel. 

(5) After the tape automatically stops at BOT, measure the voltage at 
the BOT terminal. 

(6) If the level is lower than +2.0 V, adjust the level to +2.0 V 
using BOT potentiometer. 

(7) Set the field tester switch to $01. 

(8) Toggle the SSS switch to run the tape forward. Tape 
automatically stops at EOT. 

(9) Measure the voltage lev€5l at the BOT terminal and adjust voltage 
to lower than +0.3 V. 

(10) Measure the EOT level. 

(11) If EOT level is lower than +2.0 V, adjust the level to +2.0 V 
using potentiometer EOT. 

(12) Set the field tester swi1:ches to $41. 

(13) After the tape automatically stops at BOT, check that the EOT 
level is lower than +0.3 V. 

(14) Repeat these steps for e«ich MTU in the system. 
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K0220 CHECK AND ADJUSIMENT PROCEDURES 


Check of Low Tape Detection Circuit 

Check the low tape detection circuit as follows: 

(1) Unload the tape and connect the field tester to the MTU at 1C06. 

(2) Set the field tester to machine reel FWD (caimand code $02). 

(3) Check that the output voltage on the MTU logic gate motherboard 
(location AB8) is +1.4 Vp-p or more, as shown in Figure K-23. 


lAOl 

location 



Figure K-23. Low tape output. 


K-36 


B03P-5280-0341A. . .02A 



K0240 CHECK AND ADJUSTMENT PROCEDURES; 

Check and Adjustment of Tape Loop Position Detection Circuit 

(1) Wind tape on the machine reel. 

(2) If air pressure is not on, set field tester switches SO through 
S7 to $A8 and toggle the SSS; switch. 

(3) Manually adjust the tape inside the column to positions FO and MO 
shown in Figure K-24. (Hold the file reel in position by taping 
the reel to the column door.) 
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(4) Ensure that the column vacuum and the air-bearing pressure have 
been adjusted to 950 ram H20 + 100 and 2600 mm H20 + 100, 
respectively. (Refer to K0190.) 



Figure K-25. MTU PCA 1A04. 

(5) Adjust potentiometers RVIF and RVIM shown in Figure K-25 so that 
the output voltage is 0 + 0.2 V. 

(6) Set the field tester switches to command code $AA. Toggle the SSS 
switch to start the capstan moving forward. Toggle the SSS 
switch again when the loop of magnetic tape is at positions FI 
and Ml in Figure K-24. The tape will stop. 

(7) Adjust RV2F and RV2M so that the voltage at LSF and IJSM is 6.5 + 
0.2 V. 

(8) Set the field tester switches to command code SAB. Toggle the SSS 
switch to start the capstan moving backward. Toggle the SSS 
switch when the tape is at positions F2 and M2 in Figure K~24. 
The tape will stop. 

(9) Adjust RV2F and RV2M so that the voltage is no lower than 6.5 V 
and no higher than 8.5 V. 

(10) Toggle the SSS switch to terminate the test. 
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K0260 CHECK AND ADJUSIMENT PROCEDURES 

Check and Adjustment of File Protection Mechanian 

Check and adjustment of the file protection mechanism is performed by 
confirming the position of the pin head of the file protection in both (1) 
a normal state (no tape loaded or tape without a write enable ring loaded) 
and (2) when magnetic tape with th€) write enable ring is loaded. 

(1) Normal state (no tape loaded or tape without a write enable ring 
loaded) . 


Figure K- 


26. 


(2) Magnetic tape with write enable ring is loaded. Push the pin 
head as far as the flange surface and press the LOAD/REWIND 
button. Check that the distance between flange surface and pin 
head is 2.5 mm or more. If incorrect, the file protection 
roechanian must be replac:^. 




Figure K-27. 

(3) Push the pin head by hand. Check that the microswitch is 
actuated before the pin point is moved 1 to 2.8 mm. If not 
actuated, remove the file protection mechanism from the panel and 
adjust the position of t;he microswitch. 
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K0280 CHEX3C AND ADJUSTMENT PROCEDURES 

Check and Adjustment of Front Door Synchronous Belt Tension 
Check and adjust the front door synchronous belt tension as follows: 

(1) Use a spring scale (1 kg maximum) as the measuring instrument. 

(2) Check Procedures 

Open the front door and remove cover to gain access to the belt. 
Place the ^ring scale against the belt at the position indicated 
by the arrow 1 (Figure K-29). When the belt deflection is about 
7.8 mm, the deflection force should be 0.11 to 0.17 kg. For the 
measurotient, the slide-rail part must be removed from the belt 
and the belt must be free. 

(3) Adjustment Procedures 

Belt tension adjustment is performed by loosening one screw of 
the upper pulley, shown in Figure K-29. Move the pulley up or 
down to adjust tension. 



Figure K-29. Location of spring scale against belt. 
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K0290 CHECK AND ADJUSTMENT PROCEDURES 
Check of Autocleaner 

(1) The autocleaner can be positioned with the guide pins on the 
magnetic head, as shown in Figure K-30. 

(2) Check that the ribbon is taut and is properly mounted on the 
ribbon guide and slide part. 

(3) If ribbon is loose, depress the load button after turning the 
power on. When the motor turns automatically, the sag is 
eliminated. 



Figure K-30. Magnetic head and autocleaner. 
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LOOOO SUBASSEMBLY REPLACEMENT 


During replacement of subassemblies, follow these general precautions: 


( 1 ) 

( 2 ) 

(3) 


(4) 

(5) 


Turn off the power supply before initiating work. 

Use calibrated tools when specified by the replacement 
procedure. 

Retain all removed screws, washers, and nuts. Refer to 
the part numbers in the Illustrated Parts Catalog when 
replacing any parts. 

Remove parts thalt fall into the equipment. 

Document all trouble prior to replacement to ensure that 
those conditions have been corrected. 


List of subassembly replacement procedures contained in Section L. 


Subassembly 

Map No. 

Read/write head 

LOOlO 

Erase head 

L0020 

Vfirite/read amplifier 

L0030 

Threading channels 

L0040 

Tape cleaner 

L0050 

EOT/BOT sensor 

L0060 

Tape guides 

L0070 

Roller guides 

L0080 

Auto cleaner 

LOllO 

Capstan motor 

L0130 

Threading chute and restraint member 

L0140 

Cartridge opener 

L0150 

Error marker 

L0160 

File protect assembly and microswitch 

L0170 

Auto hub and reel boss 

L0180 

Machine reel 

L0230 

Low tape sensor 

L0250 
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Subassombly 

Map No. 

Reel motors 

L0260 

Vacjuum column cover (glass plate) 

L0270 

Vacuum column cover (roller catch) 

L0280 

Microswitch and bracket for auto open window 

L0300 

Front door clutch assembly 

L0310 

Vacuum and pressure valve assembly 

L0330 

Restrictor 

L0350 

Fans 

L0360 

Cooling air filter 

L0370 

Absolute filter 

L0380 

Air supply unit and belts 

L0400 

Threading cover 

L0410 

Cartridge sensor 

L0420 

Capacitive sensor 

L0430 

Power supply unit 

L0440 

PCA shorting plugs 

L0480 
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LOOlO SUBASSEMBLY REPLACEMENT 


Read/Write Head 

I. Ranoval 

(1) Remove the erase head per L0020. 

(2) Remove the board connectors and the chassis ground 
teminal from the read/write head. 

(3) Loosen the block screw and remove the block. 

(4) Loosen the two head plate screws, and remove the read/ 
write head. 

II. Installation 

Install the read/write head by reversing the steps for removal. 



Figure L-l. Read/write head and eirase head. 
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L0020 SUBASSEMBLY REPLACEMENT 
Eirase Head 

I. Removal 

(1) Remove screw (D shown in Figure L-1. Pull the erase head 
out far enough to access the push-on connectors. 

(2) Remove the two connectors and remove the erase head. 

II . Installation 

Install the erase head by reversing the steps for removal. 
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L0030 SUBASSEMBLY REPLACEMENT 
Wtite/Read PCA 

I . Removal 

(1) Turn off power 1;o the MTU. 

(2) Tag and remove all connectors at the write/read PCA. 
(Refer to PGA location chart.) 

(3) Pull to releas<3 the two white PCA hold-downs that secure 
the PCA to the 1^ frame. 

(4) Remove the PCA. 

II . Installation 

Install the PCA by reversing the steps for removal. 

III. Verify the replacement PCA by performing the following tests and 
adjustments: 

(1) Wtite voltage (see K0160). 

(2) Read signal level (see K0130, K0140). 

(3) Read and write skew (see K0150). 

(4) Perform offline diagnostic routine ”00” (see Section 
C.2.1). 
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L0040 SUBASSEMBLY REPLACEMENT 


Threading Channels 

I . Removal 

(1) Open the column cover and threading cover to gain access 
to the upper and lower threading channels shown in Figure 
L-2. 

(2) Remove three screws and the upper channel. 

(3) Remove two screws and the lower channel. 

II. Installation 

Install the upper and lower threading channels by reversing the 
steps for removal. 



Figure L-2. Upper and lower threading channels. 
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L0050 SUBASSEMBLY REPLACEMOT 
Tape Cleaner 


I. Ranoval 

(1) Remove two screws shown in Figure L-3. 

(2) Remove the tape cjleaner. 

II. Installation 

(1) Place the tape cleaner onto its positioning pin. 

(2) Tighten the two jscrews shown in Figure L-3. 


Tap* cleaner 



Figure L-3. Tape cleaner. 


B03P-5280-0341A. . .02A 


L-7 



L0060 SUBASSEMBLY REPLACEMENT 


EOT/BOT Sensor 

I . Removal 

(1) Remove connector (CNJ54) from the photosensor block. 

(2) Remove the two screws and remove the photosensor block. 

II . Installation 

(1) Install the photosensor block by reversing the steps for 
removal . 

(2) Check and adjust the BOT and EOT detector circuits (see 
K0210). 



Figure L-4. Beginning of tape and end of tape sensor. 
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L0070 SUBASSEMBLY REPLACEMEM’ 


Fixed Upper and Lower Tape Guides; 

I. Removal 

(1) Remove two screws at the front of the upper guide shown in 
Figure L-5 and iremove the guide. 

(2) Remove two screws and remove the flange from the guide. 

Note: Some models have a spring on the flange. Retain the 
spring for instcillation. 

(3) Remove two screws and remove the lower guide. 

(4) Remove four screws and ronrave the flanges from the front 
and rear of the guide. 

II. Installation 

Install the upper and lower guides by reversing the steps for 
removal. 



Figure L-5. Fixed upper and lower tape guides. 
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L0080 SUBASSEMBLY REPLACEMENT 


Roller Guides 

I. Removal 

Insert a flat-blade screwdriver into the slot of the roller guide 
and rotate it counterclockwise. The roller guide is shown in 
Figure L-6. 

II . Installation 

Install the roller guide in the reverse order of ranoval. 
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LOllO SUBASSEMBLY REPLACEMENT 


Auto Cleaner 
I. Removal 

(1) Disconnect (and tag) the connector from the upper motor. 
Disconnect (and tag) the connector from the lower motor 
and solenoid. 

(2) Remove the four screws securing the mounting bracket to 
the mounting block and remove auto cleaner shown in Figure 
L-7. 

Note: Do not allow the auto cleaner to contact the read/write 
head during removal. 


II Installation 

(1) Place the auto cleaner onto its positioning pin at the 
rear of block, cind push down the cleaner until it reaches 
the block. 

(2) Install four screws securing the mounting bracket. 

(3) Connect the two connectors frcxn the upper and lower motor 
and solenoid. 

(4) Perform auto cleaner checks and adjustments per K0290. 


Motor 



B03P-5280-0341A 


02A 


L-11 



L0130-1 SUBASSEMBLY REPLACEMEKT 


Capstan Motor Removal and Installation 

I . Removal 

(1) Disconnect connectors CNJ51 and CNP82. 

(2) Ranove two nuts, washers, and springs accessible from the 
rear of the MTU, as shown in Figure L-8. 

(3) Carefully slide the motor out and off the shaft. 

Note: Avoid damaging the capstan roller. 

II. Installation 

(1) Slide the motor onto the shaft of spring section. 

Note: Avoid damaging the capstan roller. 

(2) Install two springs, washers, and nuts. Tighten the nuts 
(9 to 9-1/2 turns) to compress the spring. 

(3) Connect connectors CNJ51 and CNP82. 

(4) Perform capstan motor adjustment procedures (see L0130-2). 



Figure L-8. Capstan motor. 
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L0130-2 SUBASSEMBLY REPLACEMEKT 


Capstan Motor Adjustment 

I. Adjustment Precautions 

(1) Perform capstan motor adjustment procedures vrtienever the 
capstan motor has bean replaced. 

(2) Use a good quality tope (12.63 to 12.65 mm wide). 

(3) Install the capstan motor so that the largest clearance is 
obtained between capstan and rib (see (I) on Figure L-9). 

(4) If the adjusting screws (g) and (|) are rotated two turns 
or more, check the clearance between capstan, rib (J) and 
casting face 0 to prevent capstan damage. 

(5) During adjustanent, clieck for the correct tape speed. 

II . Adjustment Procedure 

(1) Perform an auto load by mounting a tape and pressing LOAD/ 
REWIND pushbutton on the MTU front panel. Remove the 
threading cover and iLower channel. 

(2) Remove the front flange of lower tape guide (see 
L0070) and re-install the tape guide. 

(3) Issue command $01 then toggle the SSS switch using the 
field tester to rotaite the tape in the forward direction. 
Adjust LH screw 3 so that the front edge of tape is just 
at the edge of the tcipe guide. 

(4) Issue command $41 to rotate the tape in a reverse 
(backward) direction. Adjust the RH screw (g) so that the 
front edge of tape i£! just at the edge of the tope guide. 

(5) Repeat steps 3 and 4 until the front and rear of the tape 
does not change positions when the tape motion is changed 
from forward to reverse, and back again. 

(6) After adjustment, rotate both the RH and LH adjusting 
screws clockwise, ^^en the tape is in FWD or REW mode, 
the surface guides (B and C shown in Figure L-10) must be 
slightly visible for type A, or the surface guide of B 
must be slightly visible for type E. 

Note: Excessive tape movement in the transverse direction 
requires that the adjustment be performed again. 

(7) Remove the tape by pressing UNLOAD and re-install the 
front flange of tope guide © , threading cover, and lower 
channel . 
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Figure L-9. Capstan adjustment. Figure L-10. Tape guides. 


_r 


Run 


CAPGO (lAOS AAV) 



DAC (1A04 ADV) 



DAC output 


Figure L-11. DAC Output-Start Time. Figure L-12. DAC Output-Stop Time. 
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L0130-3 SUBASSEMBLY REPLACEMEKT 

Electrical Check of Capstan Motor 

I. Capstan Starting Time/Stop Tirrve (Normal mode) 

(1) Issue command $E0 with a field tester to put the MTU in 
the normal speed mode. 

(2) Issue command $30 to perform the forward start/stop 
operation. 

(3) Trigger the leading edge of signal CAPGO at 1A05 AAV. 
1A05 AAV and 1A04 ADV are also available on the MTU logic 
gate motherboard. Check that the time T shown in Figure 
L-11 is in accordance with Table 1. 

(4) Check that the time Ts shown in Figure L-12 is in 
accordance with Table 2. 

(5) Issue command $6A and perform a backward start/stop 
operation. Check the time T and Ts in the same manner as 
above. 


Table 1. Starting time, T. 


Running 

direction 

Starting time 

Check 

location 

75 ips 

125 ips 

200 ips 

FWD 

1.50 to 2.00 ms 

0.70 to 1.10 ms 

0.70 to 1.10 ms 

(DAC) 

PCA 1A04 
at ADV 

BWD 

1.80 to 2.70 ms 

0.90 to 1.25 ms 

0.80 to 1.20 ms 


Table 2. Stop time, Ts. 


Model 

Stop time Ts 
(FWD/BWD) 

Vps 

(Maximum) 

Check 

location 

75 ips 

2.15 + 0.2 ms 

1.0 V 

(DAC) 

PCA 1A04 
at ADV 

125 ips 

1.30 + 0.2 ms 

1.7 V 

200 ips 

1.20 + 0.3 ms 

1.7 V 
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L0130“3 SUBASSEMBLY REPLACEMENT 


II. Capstan Starting Time/Stop Time (Streaming Mode) 

(1) Issue command $E4 with a field tester to put the MTU in 
the streaming mode. 

(2) Issue command $25 to perform the forward start and stop 
operation. (See Figure L-13.) 

(3) Trigger the leading edge of signal ACT at 1A05 BE7, 1A05 
E7, and 1A04 ADV are also available on the MTU logic gate 
motherboard. Check that the time Tst and Tsp shown in 
Figure L-13 is in accordance with Table 3. 

(4) When in a streaming mode, the start and stop time can be 
measured by moving the tape either forward or backward. 
The backward start/stop operation is performed by issuing 
cotimand $65. 

Table 3. Streaming start (Tst) stop time (Tsp). 


Model 

Direction 

Tst 

Tsp 

Max. Vco 

125 ips 

FWD 

2.8 to 3.9 ms 

2.4 to 3.6 ms 

1.3 + 0.2 ms 

+ 1.7 V 

BWD 

200 ips 

FWD 

1.4 to 1.9 ms 

1.3 to 1.8 ms 

2.5 + 0.2 ms 

± 1-7 V 

BWD 


ACT (lAOS BE7) 



BAC eutB«t (foiward start/stop) 


Figure L-13. DAC output (forward start/stop). 
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L0140 SUBASSEMBLY REPLACEMEKT 

Threading Chute and Restraint Meiiiber 

I. Removal 

(1) Unscrrew three threading chute mounting screws and remove 
the threading chut:e shown in Figure Lf-14. 

(2) Unscrew four resticaint member mounting screws and remove 
the restraint member. 

II. Installation 

(1) Mount threading ciiute onto the positioning pins and secure 

tliL*©© sc3r©ws< 

(2) Prior to installing the restraint member, press the gasket 
of the restraint member with finger. Ensure that the 
gasket returns to its original shape. If it does not 
return to origins], shape, replace the gasket. 

(3) Mount the restraint member on to the positioning pin and 
secure with four screws. 



Figure L-14. Threading chute and restraint rromber. 
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L0150 SUBASSEMBLY REPLACEMENT 


Cartridge Opener 

I. Ranoval 

(1) Remove the plate retaining screw, shown in Figure L-15, 
and remove the plate. 

(2) Open the rear door on the MTU, and disconnect connector 
CNP52. 

(3) Remove the three screws @ , and remove the cartridge 
opener. 

II. Installation 

(1) Secure the cartridge opener onto the casting using three 
screws @. 

(2) Connect connector CNP52. 

(3) Install the plate and the plate retaining screw. 


<31 



Figure L-15. Cartridge opener. 
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L0160 SUBASSEMBLY REPLACEMEOT’ 


Etror Marker 

I . Reanoval 

(1) Open the rear door eind disconnect connector CNP53 located 
above the file reel motor. 

(2) Remove the two error marker retaining screws shown in 
Figure L-16 and retove the error marker. 

II . Installation 

Install the error marker by reversing the steps for renK)val. 



Figure L-16. Eiror marker. 
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L0170 SUBASSEMBLY REPLACEMENT 


File Protection Assembly and Microswitch 
I . Removal 

(1) Remove the two screws securing the file protection 
assembly on the panel shown in Figure L-17. 

(2) Full out the file protection assembly and remove the air 

tube shown in Figure L-18. 

(3) Disconnect and tag the microswitch lead wires and remove 
the microswitch. 

(4) Remove the metal bracket from the file protection 
assembly. 


II . Installation 

(1) Install the microswitch on the file protection assembly 
with the glass cloth between the microswitch and the metal 
bracket. 

(2) Connect the microswitch lead wires. 

(3) Install the microswitch assembly onto the file protection 
assembly. 

(4) Connect the air tube. 

(5) Install the file protection assembly on the panel using 
two screws. 

(6) Check and adjust the file protection assembly (see K0260). 




Figure L-17. File protection assembly 

(front view of MTU). 


Figure L-18. Microswitch (rear 

view of MTU) . 
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L0180 SUBASSEMBLY REPLACEMENT 


Auto-Hub and Reel Boss 
I . Removal 

(1) Peel off the adhesive cover shovnn in Figure L-19. 

(2) Insert the 7.5 nm-thick cam alignment spacer (B960-0110- 
X085A) between the cover assanbly and the cam. 

(3) Remove screws @ shown in Figures L-20 and L-21 and 
renrave the rear cov€:r. 

(4) Remove screw @ shown in Figure L-20 and ranove the clamp. 

(5) Ramove the rear housing assanbly. 

(6) Remove the bushing. 

(7) Hold down the spring-loaded cover assanbly while ranoving 
3screwsCshown in Figure L-19. Removethecover assembly. 

(8) Remove the cam assejmbly and cam return spring shown in 
Figure L-19. 

(9) Remove the latch assemblies together with the latch 
return, spring and roller assanblies shown in Figure L-19 
and L-22. 

(10) Ranove screw (g) shown in Figure L-19, and ranove the reel 
boss fron the motor shaft. 



Figure L-19. Cover and reel boss 

assanbly. 



Figure L-20. Rear housing and rear 

cover assanbly. 



Figure L— 21. Auto— hub rear cover 

assanbly. 



Figure L-22. Removal of cam 

assanbly. 
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II . Installation 


(1) Mount the reel boss to the reel motor shaft using a clamp 
key, and adjust the reel boss position as follows (see 
Figure L-23): 

(a) Ranove the threading chute (L0140). 

(b) Set the short pointer of dial gauge 4mm to 6mm and 
adjust the long hand of dial gauge 0.79 mm on the 
main column surface. 

(c) Place the adjustment tool on the column surface. 

(d) Adjust the reel boss position so that the distance 
between the vacuum column surface and the rubber 
ring on the reel boss surface is 2.79 + 0.05 mm. 
The long pointer of the dial gauge should indicate 0 
+ 0.05 mm. 

(2) Mount the roller assanblies and latch assarblies to the 
reel boss pins and the mount latch return springs 
(Figures L-19 and L-22). 

(3) Mount the cam assembly and cam return spring so that the 
three notches of the cam assembly are aligned with the pin 
positions. 

(4) While pressiM the cover assembly by hand, install the 
three screws , shown in Figure L-19. 

(5) Insert the cam alignment spacer between the cover assattbly 
and the cam. 

(6) Install the bushing on the reel motor shaft. 

(7) Mount the rear housing assembly so that the bu-shing is 
inserted into the bearing of the rear housing assembly. 
The housing assembly should be oriented so that the 
stopper screw on the rear side of the file reel (see 
Figure L-24) can be inserted into the screw hole on the 
housing. 

(8) Insert the clairp into the rear housing assonnbly. Install 
screw (i) shown in Figure L-20. 

(9) Install the rear cover using screws (g). 

(10) Ranove the cam alignment spacer. 

(11) Install a new cover shown in Figure L-19. 




Stopper screw 


Figure L-23. Adjustment of reel 

boss position. 


Figure L-24. Rear of file reel with 

stopper screw. 
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L0230 SUBASSEMBLY REPLACEMENT 
Machine Reel 
I . Ranoval 

(1) Remove the three screws @ shown in Figure L-25, and 
remove the machine reel. 

(2) Remove screw (g) , cind remove the joint from the reel motor 
shaft. 


II . Installation 

(1) Use calipers to measure the distance between the joint 
flange surface and the reel motor shaft (6) in Figure L- 
25. Adjust the distance to 7.5 mm, and tentatively secure 
the joint with the screw (§) . 

(2) Secure the machine reel with, the screws @ . Remove the 
screws (§) and remove the front flange. 

(3) Remove the left thi'eading channel. 

(4) Install the adjustment tool (B960-0110-T015A) on the main 
column surface, as described in L0180. The short pointer 
of the dial gauge raust indicate 4 mm or 5 mm. 

(5) Place the adjusting tool on the reference plate, and hold 
it so that the dial gauge pin comes into contact with the 
rear flange at © in Figure L-25. 

(6) While manually rotating the machine reel, check whether 
the dial gauge reading, including fluctuation, is within 
the specified range. 

(7) Slightly pull out the whole assembly prior to the 
adjustment, and adjust the distance © into the specified 
range by gradually pushing in the assembly while measuring 
the distance. 

(8) Adjust the distance between the rear flange and the 
reference plate © in Figure L-25 to from 0 to 0.1 mm 
using the adjusting tool (B960-0110-T010A) shown in Figure 
L-26. 

(9) Tighten joint screw © . 

(10) Install the front reel flange. 



Figure L-25. Machine reel. Figure L-26. Adjustment of machine reel. 
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L0250 SUBASSEMBLY REPLACEMEOT 


Low Tape Sensor 
I . Reamoval 

(1) Remove three screws ® shown in Figure L-27, and remove 
the machine reel. 

(2) Disconnect connector CNJ56. 

(3) Ratove two low tape sensor mounting screws and remove the 
low tape sensor. 

II. Installation 

(1) Install the low tape sensor by reversing the steps, above, 
for removal. 

(2) Check low tape sensor detector level (see K0220). 



L-24 
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L0260 SUBASSEMBLY REPLACEMENT 


Machine Reel Motor and File Reel Motor 

I. R&roval of File Reel Motor (See; Figure L-28) 

(1) Remove the error marker (see L0160). 

(2) Remove rear cover, clamping, rear housing assembly, and 
bushing (see L0180). 

(3) Loosen the reel boss securing screw and pull out the auto- 
hub (see L0180). 

(4) Disconnect connector CNJ86. 

(5) Remove the four mounting bolts and remove the motor. 

II. Ranroval of the Machine Reel Motor (See Figure L-29) 

(1) Remove the machine reel (see L0230). 

(2) Disconnect connector CNP88. 

(3) Remove the four mounting bolts and remove the motor. 

III. Installation 

Install the reel motors in the reverse order of removal. 



L0270 SUBASSEMBLY REPLACEMENT 


Vacuum Column Cover (Glass Plate) 

I . Ranoval 

(1) Open column cover and remove five glass plate scarews (see 
Figure L-30). 

(2) Removethe spring that holds the glass plate. 

II. Installation 

(1) Install the glass plate in reverse order of removal. 

(2) Press the glass plate gently by hand in the vicinity of 
the spring. Check that the glass plate returns to its 
original position when released. 



Figure L-30. Vacuum column cover. 
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L0280 SUBASSEMBLY REPLACEMENT 


Column Cover (Roller Catch) 

I . Removal 

Remove two roller catches located at the top and bottom left hand 
side of the column (see Figure L-31) by removing the attaching 
screws. 

II . Installation 

(1) Install each roller catch by re-installing the two screws. 

(2) When the cover is closed, check that each roller catch is 
firmly installed and that there is no gap between the 
column ribs and the glass. 

(3) If incorrect, adjust the roller catch within the oval 
mounting holes. 



Figure L-31. Roller catch. 
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L0300 SUBASSEMBLY REPLACEMENT 


Micaroswitch for Auto-Open Window 

I, Ropnoval 

(1) Ranove the cover @ of the front door. (See Figure L-33 
in L0300-2.) 

(2) Ranove the cover (2) over the two window microswitches. 

(3) Remove the microswitch to be replaced. See Figure L-32 
for location of two microswitches. 

(4) Detach the leads from the terminal. 

II. Installation 

(1) Install the window microswitch(es) in the reverse order of 
removal . 

Note: When the microswitch is being adjusted, the power supply 
unit must be turned off. However, the unit can be turned 
on, the window placed in the open or closed position by 
issuing command $B6 from the field tester, and the power 
turned off again. Before putting the microswitch in the 
detecting status, loosen the mounting plate screws to 
prevent the actuator from being bent. 

(2) Adjust the gap between the microswitch and the actuator 
from 0.33 mm to 0.55 mm by loosening the adjustment 
screws, as shown in Figure L-32. 

(3) When the power supply is turned on and the window is 
opened and closed, check that the top of the window 
touches the sponge surface and that it is 0 to 2 mm above 
the botton. If incorrect, readjust. 



Figure L-32. Microswitch removal and adjustment. 
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L0300-2 SUBASSEMBLY REPLACEMENT 


E^nt Door Auto Window Bracket 
I. Removal 

(1) Open the front door, and remove six cover screws and the 
covers. 

(2) Remove three window screws. 

(3) Disconnect connector CNP57. 

(4) Remove three auto window bracket screws and loosen the 
remaining screw. Slide the window to the left and remove 
the auto window bracket. 


II . Installation 

(1) Mount the auto window bracket onto the loosened screw, 
install the remaining screws, and tighten all four screws. 

(2) Install the window and tighten three screws. Connect 
connector CNP57. 

(3) Install covers. When mounting covers, do not place wires 
and cables betweeri the cover and door. 

(4) After assembly is complete, ensure that the window 
operates correctly. Issue command $B6 with the field 
tester. 


front door 



Figure L-33. Auto window bracket. 
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L0310 SUBASSEMBLY REPLACEMEOT 


Front Door Clutch Assembly 

I. Removal 

(1) Loosen the hex socket screw on the moving pulley shown in 
Figure L-34 to decrease belt tension. 

(2) Remove the belt from the fixed pulley. Loosen the hex 
screw and remove the fixed pulley. 

(3) Remove four microswitch screws. 

Caution: 

Never remove or loosen screws on the base plate. These 
screws have been adjusted for prcper positioning. 

(4) Remove cable clamping screws. 

(5) Remove four clutch assembly screws and the clutch 
assembly. 

(6) When replacing the belt, first remove four screws frcm the 
slide rail mounting plate and remove the mounting plate. 
Remove and replace the belt. 

II. Installation 


( 1 ) 

( 2 ) 


Figure L-34. 


Install the front door clutch assembly by reversing the 
steps, above, for removal. 

Check that the belt tension is from 0.11 to 0.17 kg at a 
deflection of 7.8 mm and at a distance of 242 mm from the 
center of either pulley. 
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L0330 SUBASSEMBLY REPLACEMENT 


Vacuum and Pressure Valve Assembly 

I . Removal 

(1) Disconnect all hoses and tubes fran the rear of vacuum and 
pressure assembly shown in Figure L-35. 

(2) Disconnect connector CHP65, located on the rear of the MTU 
power supply unit. To access CWP65, open the lower, left- 
hand front door of the MTU. Remove six screws and the 
access plate. 

(3) Remove six mounting screws on the vacuum assembly and four 
mounting screws on the pressure assembly. Remove the two 
assemblies. (Note that in some models, the assemblies 
are joined to form a single unit.) 

II. Installation 

(1) Install the vacuum and pressure valve assembly by 
reversing the steps, above. 

(2) Install the vacuum assembly first and the pressure 
assembly next (when these units are separate). 



^'acuu^^ valve assanbly 


(Note: on some models, the vacuun and pressure assemblies are 
joined to fom a single unit). 

Figure L-35. Vacuum and pressure Vcilve assanbly. 
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L0350 SUBASSEMBLY REPLACEIffiNT 


Restrictor 

RawDval and Installation 

(1) Loosen the hoses bands at both ends of the restrictor 
shown in Figure L-36. Remove the restrictor. When 
attaching the restrictor, connect the hoses to both ends, 
and fasten thaati with the hose bands. 

(2) Check and adjust the pressure and vacuum level. (See 
K0190.) 



Figure L-36. Restrictor. 
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L0360 SUBASS01BLY REPLACEMENT 


FMT and MTU Logic Gate Fans 

I . Ronoval 

(1) Open the rear doors and disconnect the connectors from the 
fans shown in Figuure L-37. 

(2) Remove four fan mounting screws and remove the fans. 

II . Installation 

(1) Install the FMT and MTU logic gate in the reverse order of 
removal . 

(2) Ensure the fans are operational (rotating) after 
replacement. 


Air Supply Unit Cooling Fans 

I . Removal 

(1) Open the lower left-hand doors on the MTU front panel. 

(2) Remove the filter, and disconnect connector CNH42. 

(3) Remove fourscrews and remove the fan. 

II. Installation 

(1) Install the air supply cooling fan in the reverse order of 
removal . 

(2) Ensure that the fan is operational (rotating) after 
replacement. 



MTO FMT 


Figure L-37. FMT/toU logic gate Figure L-38. Air supply unit 

fans. cooling fans. 
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L0360 SUBASSEMBLY REPLACEMEOT 
Rear Etoor Fan 

I. Renoval 

(1) Disconnect connector CNP45. 

(2) Remove six nuts and remove the duct from the rear door 
shovm in Figure L-39. 

(3) Remove two screws and remove the fan. 

II . Installation 

(1) Install the rear door fan in the reverse order of rcatvoval. 
ll) Ensure the fan is operational after replacement. 

Fan Assembly 

I . Removal 

(1) Open the lower left-hand door on the MTU front panel and 
open the internal door by ranoving two screws. 

(2) Remove six screws and remove the panel to gain access to 
the fan assanbly shown in Figure L-40. 

(3) Disconnect connector CNP43. 

(4) Remove two screws and ranove the fan assembly. 

II. Installation 

(1) Install the fan unit in the reverse order of removal. 

(2) Ensure the fan is operational (rotating) after 
replacement . 



Figure L-39. Rear door fan. Figure L-40. Fan assembly. 
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L0360 SUBASSEMBLY REPLACEMENT 


EMT/MTU Power Supply Unit Fans 

I . Removal 

The FMT power supply fan is located on the top of each power 
supply unit. The MTU power supply fan is located at the rear of 
the MTU on the power supply unit. Unplug each fan, remove four 
screws, and remove the fan. 

II. Installation 

Install each fan by reversing the steps, above, for ranoval. 
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L0370 SUBASSEMBLY REPLACEMENT 


Cooling Air Filter 

I. Rofnoval 

(1) Open the lower left-hand front door of the MTU and remove 
the filter shown in Figure L-41. 

(2) Clean the filter (JOOOl). 

II. Installation 

Ensure the filter is coipletely dry before replacement. 
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L0380 SUBASSEMBLY REPLACEMENT 
Absolute Filter 

I . Ranoval 

(1) Open the lower lei't-hand front door of the MTU to locate 
the absolute filter. 

(2) Ranove the tube from the hose tap, as shown in Figure 
L-42. 

(3) RaTKJve three screws. 

(4) Carefully unscrew the absolute filter off the joint. 

II . Installation 

CAUTION: 

When mounting the absolute filter, do not turn the hose 
tap, shown in Figure L-42. 

Install the absolute filter by reversing the steps, above, for 
ratKJval . 



Figure L-42. Absolute figure. 
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L0400 SUBASSEMBLY REPLACEMENT 


Air Supply Unit 
I . Removal 

(1) Open the MTU lower left-hand door. Renove six screws and 
remove the plate to gain access to the front of the air 
supply unit. 

(2) Disconnect the hose fron the blower air inlet and blower 
air outlet, shown in Figure L-43. 

(3) Disconnect the tube at the punp outlet. 

(4) Disconnect power connector CNP44 of air supply. 

(5) Ranove two screws (D at the front of the air supply unit. 

(6) Open the MTU rear door and remove four screws and 
remove the air supply unit mounting bracket. 

(7) Ranove the air supply unit. 


II . Installation 

(1) Install the air supply unit by reversing the steps, above, 
for removal. 

(2) Perform the pressure check in K0190. 


Cabinet front panel (J) 
■ounting acraw 


Connector CHJ44 


Blouer air Inlat 
(to preaaure regulating valve) 
/ Blowar air outlet 


Rear of air siqiply unit 
(vicMed from front of MIU cabinet) 



(accessed frtm front of MTU) 


IHgoT 

fa . . ^ 

Puap Inlet 


ft 

/(to silencer) 


ft 

c 



\ Puap outlet 



(to sbsoluto 



filter) 


1 . 

i 

(d 




Rubber dflqpener 
Screws 

Mountiitg bracket 


Cabinet 

Accessed frin rear of MIU 


Side view of air supply unit 


Figure L-43. Air supply unit. 
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L0400 SUBASSEIELY REPLACEKENT 


Air Supply Unit Belts 

Note; The air punp belt can be replaced and adjusted while the 
air supply unit remains in the cabinet. Replacement and 
adjustment of the \^acuum blower belt requires that the air 
supply unit be rerocjved from the cabinet. 

I. Removal 

(1) Remove the cover plate to gain access to the belts, shown 
in Figure L-44. Refer to K0190 and K0200 for additional 
belt installation data. 

(2) Loosen the upper pulley and remove the old belt. 

II . Installation 

(1) Install the new belt with the upper pulley adjustment 
screws loosened. Note the correct pulley orientation 
shown in Figure L-45. Refer to K0190 and K0200 for 
additional installcition data. 

(2) Place a spring baliance against the belt at a position mid- 
way between upper and lower pulleys. 

(3) Adjust the belt tension to 29 to 34 pounds, and tighten 
the pulley adjustment screws. 



Figure L-44. Air supply unit 

belts. 


Figure L-45. Air supply unit 

pulleys. 
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L0410 SUBASSEIffiLY REPLACEMENT 


Threading Cover 

I . Renoval 

(1) Open the vacoium column cover and threading cover. 

(2) Remove two screws from the upper hinge. 

(3) Pull up the threading cover and remove it. 

II. Installation 

(1) Install the threading cover in the reverse order of 
removal. 

(2) Check to be sure that no interference occurs between the 
vacuum column cover and threading cover. 


Figure L-46. Threading cover. 
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L0420 SUBASSEMBLY REPLACEMENT 
Cartridge Sensor 
I. Removal 

(1) Open the MTU rear door and remove two cartridge sensor 
mounting screws. 

(2) Disconnect the microswitch leads and remove the cartridge 
sensor. 


II. Installation 

(1) Install the cartridge sensor in the reverse order of 
removal . 

(2) Ensure that the cartridge detector rod operates smoothly 
and returns by spring force. 


Figure L-47. Cartridge sensor. 
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L0430 SUBASSEMBLY REPLACEMENT 


Cartridge Sensor 

I . Raortoval 

(1) Disconnect connectors CNJ55R and CNJ55L, and terminals 
SWPl and SWP2 from the capacitive sensor, shown in Figure 
L-48. 

(2) Disconnect the air tubes at the location shown in Figure 
L-49. 

(3) Remove six capacitive sensor mounting screws and renvove 
the capacitive sensor. 

II . Installation 

(1) Install the capacitive sensor by reversing the steps, 
above, for removal. 

(2) Perform the checks and adjustments described in K0240. 


Rear view of HID tape drive 



Figure L-48. Capacitive sensor. Figure L-49. Air tubes. 
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L0440 SUBASSB4BLY REPLACEMENT 


Power Supply Unit 


WARNING: 

Ensure that the power cord has been disconnected frcxn 
facility power before proceeding. 


I . Ronoval 

(1) Disconnect and tag all connectors and leads from the power 
supply unit including the fan connector and frame ground 
leads. 

(2) Remove four screws and the mounting bracket. 

(3) Remove the power supply unit at the rear of the MTU. 

II . Installation 

(1) Install the power supply unit by reversing the steps, 
above for removal. 

(2) Connect all terminals and connectors. 

CAuncw: 

For the MTU power supply unit, connect CNP66 to CNJ66A, 
and CNP66C to CNJ66B for 50 Hz input. Connect CNP66 to 
CNJ66B and CNP66C to CNJ66A for 60 Hz input. 



Figiire L-50. MTU power supply unit. 
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L0480 PCA Shorting Plugs 

Some printed circuit assemblies in the MTU and FMT have short-circuit 
options for setting contents, such as tape drive serial number or density. 
If a PCA is replaced, check and set short circuits as described below. 

EXPLANATION OF THE SHCRTING PLUGAEEMENACS 

The positions (Figure L-51) in which the shorting plugs are installed on 
the shorting terminals represent a binary code. 

short-terminal 



Figure L-51. Short-circuit location on PCA 1A06. 

Exanple: In Table 4, below, when the shorting plug is installed between 
pins 3 and 4, a logical "I” is set. When the plug is installed 
between pins 2 and 3, a logical ”0” is set. This sets the 
extended interface function. 

Table 4. MTU PCA 1A06, mounting position AG4. 



Extended 

interface 

File Search 
feature 

Setting of '1' 

1 

CO 

6-7 

Setting of '0' 

(2 - 3) 

(5 - 6) 
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Table 5 surtmarizes the shorting plug settings for both the MTU and FMT. 
MTU shorting plugs. 


PCA 

Mounting 

position 

Level 

'0' 

(not enable) 

Level 

'1' 

(enable) 

Setting 
(see notes) 

Contents 

1A02 




(b) 


1A05 

BG7 

02 - 03 

03 - 04 

'0' (b) 


05 - 06 

06 - 07 

'0' (b) 


09 - 10 

10 - 11 

'0' (a) 

APR is supported 

12 - 13 

13 - 14 

'0' (b) 


1A06 

AF4 

02 - 03 

05 - 06 

09 - 10 

12 - 13 

03 - 04 

06 - 07 

10 - 11 

13 - 14 

n 

Reserved 

Reserved 

Reserved 

APR installed 

AG4 

02 - 03 

05 - 06 

09 - 10 

12 - 13 

03 - 04 

06 - 07 

10 - 11 

13 - 14 

'1' (b) 

'1' (b) 

'0' (b) 

(a) 

Extended interface 
File search by 
tape drive 

Tape drive serial 
number 

AGS 

02 - 03 

05 - 06 

03 - 04 

06 - 07 

(a) 

Tape drive serial 
number 

AG6 

09 - 10 

10 - 11 

(a) 

Tape drive serial 
number 

AG7 

12 - 13 

13 - 14 

(a) 

Tape drive serial 
number 

AJ6 

02 - 03 

05 - 06 
(Step C) 

12 - 13 

03 - 04 

06 - 07 
(Step A) 

13 - 14 

(a) 

'0' (a) 

'1' (b) 

Optional density- 
select panel 
Threshold gain step 
for switching 
read slice level 
Tri-or dual density 
tape unit 

Read/ 

write 

PCA 


53 

54 


(b) 

(b) 

53 = 200 ips 

54 = 125 or 

200 ips 


(a) Setting is determined by factory but can be changed. 

(b) Factory set. Do not change. 
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Table 5. (continued) EMT shorting plugs. 


PCA 

Mounting 

position 

Level 

'0' 

(not enable) 

Level 

'1' 

(enable) 

Setting 
(see notes) 

Contents 

1A04 

AQ7 



(b) 



AFl 






AF2 






AF3 





1A05 

AG4 



(b) 



AF5 






AF6 






AF7 







02 - 03 

03 - 04 

'0' (a) 



AG7 

05 - 06 

06 - 07 

'0' (a) 

20 - meter check 



09 - 10 

10 - 11 

'0' (a) 




12 - 13 

13 - 14 

'0' (a) 




02 - 03 

03 - 04 

'0' (a) 



AH7 

05 - 06 

06 - 07 

'0' (a) 

Reserved 



09 - 10 

10 - 11 

'0' (a) 




12 - 13 

13 - 14 

'0' (a) 


1 


02 - 03 (C) 

03 - 04 (d) 

'0' (a) 

CMDE is supported 

1A07 

AJ7 

05 - 06 

06 - 07 

'0' (a) 

APR is supported 



09 - 10 (c) 

10 - 11 (d) 

'0' (a) 

Address line 2 is 






supported 


(a) Setting is determined by factory but can be changed. 

(b) Factory set. Do not change. 

(c) Valid when 'O'. 

(d) Invalid when '1'. 
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Procedure 1: Setting the Serial Number 

Read the serial number of the right lower side at the back of MTU, and 
convert the number to 13 bit binar;/ code. 

Exaitple: If the serial number is !j38 (or 0538), install shorting plugs on 
the shorting terminals at locations AG4, AG5, AG6, and AG7 as 
follows: 


Setting 
of '1' 


Setting 
of '0' 


Set short 
plug 12-13 

across 

to 0 

produce 


Procedure 2: Setting the Engineering Change Level 

Convert the engineering change level to 4 bit binary code, and set SH09 
(AF4) in the MTU as follows: 

Correspondence of each bit and connected Pin No. 


Connected pin No. 


Note: If the engineering change level is not changed, the PCA setting 

is the same as that for the previous PCA. 

Exaiiple: When the engineering chajige level is 05 

Binary code 0101 

Setting 

Connected pin No. 2-3 6-7 9-10 13-14 
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Prcx:edure 3: Setting the Function (AJ6) in the ICTU 



Optional 

density 

Gain step 
feature 

Tri- or dual 
density 

Setting of '1' 

1 

CO 

(6 - 7) 

13 - 14 

Setting of '0' 

CO 

1 

CM 

VO 

in 

12 - 13 


Note: Gain step If the read slice level changes when 

the SAGC step is greater than C, set it 
to 0. 

Tri- or dual density .... Always 1. Do not change. 
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ABPE 

A or B registtsr parity error 

AD 

Address 

ADR 

MTU address 

AGODK 

SAGC OK 

AL 

Auto loading 

ALLIWT 

Write all I's 

ALL 

All "0"'s 

ALM0 

Marm 0 

ALMSK 

Alarm mask 

ALU 

Arithmetic locfic unit 

ARA 

Automatic read amplification 

AROBR 

A or B registc'r 

BAD 

Branch address; 

BCOK 

Byte count ok 

BCT:3F 

Offline byte c:ounter 

BDCK 

Deskewing bufi’er check 

BEQ 

Branch if equsil 

BEQI 

Branch if equal indirect 

BFUL 

Buffer full 

BI 

Bus in 

BIBSY 

Bus in busy 

BLFMT 

Block format 

BLKE 

Block end 

BLKED 

NRZ blcKik end 

BLOCK 

Block sensed 

BLOCK 

Block status 

BNE 

Branch if not equal 

BNEI 

Branch if not equal indirect 

BOC 

Branch on condition 

BOCI 

Branch on condition indirect 

Bar 

Beginning of tape 

Bars 

Beginning of tape status 

BPS 

Bits per second (data transfer rate) 

BSF 

Backspace file cortmand 

BSP 

Backspace oatmand 

BUSER 

Data bus parity error 

BUSY 

Formatter busy 

EVD 

Backward 

BWDS 

Backward status 

CBl^ 

Trcinsfer buffer read 

C-Cry 

Reposition counter's carry 

CEQ 

Call subroutine if equal 

CECil 

Call subroutine if ecjual indirect. 

CLF 

Clock full 

Oil 

Clock half 

CLNRZ 

Clock nonreturn to zero I 

CLINF 

Column in file 

CLIISIM 

Column in machine 

GLR 

Drive clear cawiand 

CMD 

Command 


B03P-5280-0341. . .02A 


Appendix A-1 



APPENDIX A GLOSSARY 


Appendix 


CMDE 

Coimand extend mode 

CMDSEQ 

Ccmmand sequence 

CMR 

Ccnpeire 

(3®: 

Call subroutine if not equal 

CNEI 

Call subroutine if not equal indirect 

C3SIT 

Control 

COC 

Call subroutine on condition 

COCl 

Call subroutine on condition-indirect 

CPFWD 

Capstan forv/ard 

CRC 

Cyclic redundancy check 

CRC ERR 

CRC error 

CRCHG 

CRC horizcxi gap 

CRCRG 

CRC recording gap 

CRCST 

CRC status 

CRERR 

Corrected error status 

CS 

Control storage 

CSPE 

CS parity error 

CSR 

Control storage register 

CTL 

Control 

CTSTP 

Counter stop 

DACTL 

Diagnostic control 

DARA 

Detected automatic read amplification 

DATA CHK 

Data check 

DB 

Data bus 

DBF 

Data block format 

DBOB 

Detection of beginning of block 

DBMPX 

Device bus multiplex 

DDF 

Dual-density MTU 

DE 

Stored in the source register of "1" 

DET 

Detect error track 

DET8 

Detected error track 8 

DIAG MODE 

Diagnostic mode 

DIAG 

Offline diagnostic test 

DIBG 

Detected inter block gap 

DINQ 

DSE inquiry 

DMR 

Diagnostic mode read 

DMS 

Diagnostic mode set caimand 

DMDIS 

Detected noise 

DREG 

Condition register 

DROE 

Drop out error 

DS 

Define storage 

DS 0~1 

Density select (lines 0 to 1) 

DSB 

Drive sense byte 

DSE 

Data security erase 

um 

Detected tape mark 

UER 

Data transfer rate 

DUI 

Duration of unscheduled incidents 

DVAMPX 

Device address multiplex 

DVBSY 

Device busy 

DVENB 

Device enable 

DVENQ 

Device inquiry 
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DVINT 

E)evice interrupt 

DVSNS 

Device sense 

DXFI 

Data transfer in 

DXPO 

Data transfer out 

Bcx: 

Error correction character 

EGER 

Erase circuit error 

EGON 

Erase current ON 

EIX3 

End data check: (signal) 

EIXX 

End data check 

EMMVD 

Error marker iinoved 

Et^ 

Error multiplex 

ENDATP 

End of data pulse 

EOT 

End of tape 

EOTS 

End of tape status 

E]?OSA 

Postamble read end ccaidition 

BQU 

Equivalence 

EilMX 

Error multiplex 

El^ 

Erase cormand 

ETK8 

NRZ error tra.ck 8 

EXGY 

Extend cycle 

EXR 

External register 

FMT 

Formatter 

FMTST 

Formatter status 

FPOS 

File protect status 

EPS 

File protect status 

FRPI 

Flux reversals per inch 

FSF 

Space file ccmmard 

FSP 

Space caimand 

FTP 

Full tach pulse signal 

FWD 

Forward 

GAPC 

Gap control 

GAPCT 

Gap control 

GGR 

Group coded recording (format) 

GDT 

Go down time 

GO 

Device go 

GOB 

Go tag 

HBLKN 

NRZ block 

HCLR 

Hardware clear 

HDENS 

High density status 

KDDNS 

High density status 

HIG 

High gain 

HNIS 

Noise block detected 

EiUBAL 

Hub lock alarm 

HUBLK 

Hrib lock 

Hz 

Hertz 
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I 

Indirect bit 

IBG 

Inter-block gap 

ID-BRST 

Identification burst 

IHPOS 

Inhibit postanible 

IHPRE 

Inhibit preamble 

INATRP 

Interruption 

INGOR 

Inhibit correction 

INDXF 

Inhibit data transfer 

INULD 

Invalid code 

IPOS 

Inhibit postanible 

IPS 

Inches per second 

IRECU 

Expecting data 

ISINT 

Initial selection internet 

ISPHE 

Issue phase error (function) 

ISV 

Instantaneous speed variation 

KB/sgc 

Kilobits per second 

Kcal/H 

Kilocalories per hour 

L 

Lanp 

LI 

Lairp 1, lamp 2 (L2), etc. 

LCMD 

Last conraand code 

LD 

Load D-register 

LD* 

Load l>register and return 

LDI 

Load D-register indirect 

LDI* 

Load D-register indirect and return 

LDVA 

Lost device address 

LIBG 

Long (IBG) counter 

LM 

Local maiory 

L/RB 

Loop rewind button 

LRC 

LRC cycle 

LRC 

Longitudinal redundancy check 

LRCE 

LRC error 

LSI 

Large-scale integration 

LSI(X 

I£I .clock 

LSV 

Long-term speed variation 

LTLAL 

Left tape loop alarm 

LWR 

Loop write to read conraand 

LWREMT 

Loop write to read in formatter 

LWSL 

Low slice 

MARG 

Marginal status set 

MAS 

Monetary action switch 

MASKS 

Mask - 8 

M.CL 

Micor clock 

MCRC 

Unmatch CRC (cyclic redundancy check) 

MCRCZ 

Unmatch CRC zero 

Mcy 

Machine cycle 

MCYENT 

MCY entry parameter 

MF 

Modify 

MF 

Modify aryl return 

MFD 

Modify-D register 
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MFD 

M.INS 

M.INT 

MISC-ERR3R 

MLI 

MLTE 

MP 

MPPD 

MPXBO 

M.RER 

MSEC 

MSK 

MSKA 

MTBF 

M.TCS 

M.IMR 

MTREQ 

MTTR 

MTU 

MUX 

MV 

MV* 

MVFI 

MVFI* 

MVHI 

MVHI* 

MVR 

MVR* 

NOISC 

NOP 

NRZI 

NSEC 

NSKWE 

NSEM 

NURCE 

OFL 

OFLCMD 

OEDGNT 

OFLDVA 

ONL 

ONLM 

ONIJS 

OPINC 

ORG 

OSC 

OVRN 

OVRNS 


GLOSSARY 

Modify-D regi-ster and return 
INS trap mas]<; 

Device trap nask 

Miscellaneous; error 

Machine language inmediate 

Multiple track error 

Microprogram 

Microprogram read 

Multiplex busi-out 

Ma^ register error 

Milisecorri 

Mask 

Mask A 

Mean time beibre failure 
Mask tacho-pulse-^stop trap 
Timer trap maek 
Microprogram in TRBQ 
Mean time to repair 
Magnetic tapes repair 
Multiplexer 
Move 

Move and return 

Move full inoiirect 

Move full indlirect and return 

Move half indlirect 

Move half indiirecrt and return 

Move register' 

Move register' and return 

Noise check (signal) 

No operation ccitiraand 

Nonreturn to zero change at "1" (recording format) 

Nanosecond 

NRZ skew error 

Normal speed mode 

NRZ-'URC error- 

offline 

Offline cotmend register 
Offline control register 
Offline device address 
Online 
Onine memory 
Onine memory 
Online status 
Cperation incotplete 
Origin 
, Oscillator 
Not overrun 
Overrun status 
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p 

Parity 

PGA 

Printed circuit assembly 

PCllP 

Parity error or oompare error 

PE 

Phase encoded (recording format) 

Perr 

Interrupt signal is set on v^en ROM parity error or 

LSR parity error has occured. 

PHLT 

Processor halt 

PHCK 

Phase OK 

PNMLT 

Pointer multiple 

POINT; 69 

Pointer 

POSA 

Postanible detected 

POSAE 

Postanible error 

PRDY 

Power ready 

PREA 

Preamble detected 

PREC 

Partial record 

Q 

Subroutines in MCY 

OTP 

Quarter tach-pulse signal (0.06m) 

R 

Registers 

RA 

Register address 

r.bcy/bcy 

Reset byte cycle/byte cycle 

R.BPE/BUSPE 

Reset bus out parity error/data bus parity error 

RCNT 

Retry counter 

r.cnt/s.cnt 

Reset counter/starter counter 

RCTO - RCT? 

Reposition counter 

R.CTRU/CTRU 

Reset counter upper entry mode/counter upper entry mode 

RCY 

Read cycle 

RD 

Read command 

RDB 

Read backward cotrmand 

RDCTL 

Read control 

RDYM 

Ready manory 

RDYS 

Ready status 

REG 

Bus direction receive mode 

RBGV 

Expecting data 

REGE 

Register error 

REJECT 

Cctimand reject 

RENB 

Register enable 

RESET 

System reset 

REW 

Rewind conraand 

REWS 

Rewinding status 

RGPE 

Register parity error 

rinq 

Rewind inquiry 

RJC 

Reject code stacks 

RL 

Relay 

R.PER 

Reset processor error 

RO 

Read Output 

ROMPE 

RDM parity error 

ROMPS 

RDM party error 

RPI 

Rows per inch 

R.RCr 

Reset reposition counter 
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RST Reset 

RTLAL Right tape loop alarm 

RTN Return; "1" if returned from subroutine 

r.VLC Reset velocity change/ velocity change 


S 

SCAN 

SCANP 

SCMD 

SCMP 

SC/R 

S.DCT 

SDm 

SDRST/LRCE 

SERT 

SEFBC 

SFGRC 

SHSP 

SIF 

SINH 

SINQ 

SKEW 

SKIPF 

SKWMG 

SLIPC 

SLTAG 

SIX 

SLX2 - SIX0 

SM 

SNS 

SNSCNT 

SNSP 

SRDC 

SRDC 

SSC 

SSCM 

SSS 

START 

STEP6 

STOP 

STPHK 

STR 

STR* 

STRCK 

STRMF 

STS 

STS 

SL© 

suer 

SV\7 

SYRT 


Mress stack; "1" if subroutine call 
Self-adjust gain ccxatrol 
Scan mode 
Scan pointer 
Initiated cemrrand 
Special cenpose 
Subroutine call/retum 
Start down count 
Set diagnose command 
Sense data reset/not LRC error 
Selectioi reset 
Set byte counter 
Shift CRG register 
Set high speed cenmand 
Status in function 
Start inhibit 
Skip inquiry 
Skew error 
Skip file feature 
Skew marginal 
Slip check 
Select tag 
Select multiplex 

Select multiplex 2 - select multiplex 0 

Scheduled maintenance 

Sense drive status cemmand 

Sense counter 

Set normal spejed 

Start read chewk 

Set condition 

Slave status change 

SSC memory 

Start, step, sstop 

Initiate cxararicind 

Step 6 ALL 

Terminate cxinri(and 

Stand-by phase; OK 

Slow register 

Store register and return 

Start read ch«x:k 

Streaming feature 

Status tag 

Status 

Subparameter 
Start-up cx5unlL 
Switches 

Reset signals systons reset 
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T1 

Transfer one 

T2 

Transfer two 

T 

Test 

TA 

Trade assignment 

TACH 

Tachoneter 

TAGVL 

Tag valid 

TBB 

Test bit and branch 

TBBI 

Test bit arx3 branch indirect 

TBC 

Test bit and call subroutine 

TBCI 

lest bit arxl call subroutine indirect 

TCSG 

Tach-stop gate 

TCSTP 

Tach-stop 

TCSP 

Tach stop (signal) 

TfMT 

Test formatter 

Th 

Thermal 

TIE 

Track-in-error operation 

T.INS 

Trap by initial selection 

T.INT 

Trap by device intervption 

TLA Left 

Tape loop alarm left 

TIA Right 

Tape loop alarm right 

TMCTL 

Timer control 

TMD 

Tape mask detected 

TMINT 

Timer interrupt 

IMS 

Tape mark status 

tmsr 

Time sensor 

IMTS 

Test magnetic tape systan 

tovr 

Tape overrun 

TP 

Tape present 

T.PER 

Trap by processor error 

TRAK 

Transfer acknowledge 

TREQ 

Transfer request 

TSFL 

Testflag 

TSNS 

Time sense 

TSPO 

Tape speed code 

TST 

Test start 

TIM 

Tape transport, mechanism 

T.IMR 

Timer trap (signal) 

T.IMR 

Tr^ by timer carry 

TU 

Tape unit 

TUG 

Tape unit check 

TUCHK 

Tape unit check 

TUIF 

Tape unit interface 

TUINT 

Tape unit interruption 

TULHT 

Refer to TUST 

TUSMP 

MTU status register control 

TUST 

MTU status 

TWA 

Tape warning area 

U64S 

Unit 64% slice 

UACT 

Unit action 

UBWD 

Unit backward 

UCE 

Uncorrectable error 
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UCHLD 

Unit check hold 

UCK 

Unit check 

UERS 

Unit erase current 

upas 

UFO start 

UHSD 

UFO high speed 

UNL 

Unload caiinand 

UPE 

Unit phase encoded mode 

UQID 

Function ID 

USEM 

Used memory 

UWOON 

Unit write current on 

V 

Voltage 

VELi3 

Velocity mode 0 

VELl 

Velocity made 1 

VEL ERR 

Velocity error 

VFO 

Variaible frequency oscillator 

VLCHG 

Velocity change 

VIDK 

Velocity OK 

VRC 

Vertical redundancy check 

VROE 

VRC error 

W 

Work register 

WCER 

Write circuit error 

WCY 

Write cycle 

WBC 

Write error count overflow 

WIND 

Window 

WOK 

Write OK 

W/R 

Write/read 

W.RBG 

W register 

WRIST 

Write/read PCA installed 

WRT 

Write coitnand 

WRTS 

Write status 

WTBOC 

Write data bus-out check 

WIM 

Write tape mark cotmand 

WTMCK 

Write tape mark: check 

WIM-CHK 

Write tape mark: check 

VJTURC 

Write Ulfc 

WVON 

Write voltage ON 

XCALL 

Cross call 

X-Call 

Cross-call feature 

XCTL 

Transfer control 

XPR 

Transfer 

XSNS 

Transfer sense 

Y 

Subroutines in MCY 

ZCTL 

NRZ control 

ZETK 

NRZ error track; 

ZMRG 

NRZ marginal cede 

ZOP 

NRZ option 

ZRD 

NZR read 
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ABOT 


ACEN 


ACEN 


*ACEN 


Pin-Index 


(TK2P26) 


(RM3Q74) 

(RM3N44) 

(RM2G64) 


Descxiption 


Baginning of tape (BOT) detecting 
signal 


Indicates that capstan motor is 
rotating 


ADB0J3' 

ADBjafl 

ADB0'3 


(RGIJ65) 

(RG2B24) 

(RG2B25) 

(RG2B26) 

(RG2B27) 


Indicates the content of one from 
thie upper 4 bits of the return 
address register of a subroutine 


ADCRY 


{RM1L54) 


Iridicates the ceurry bit of addre ss 
counter 


Pm0 

ADRpi 

MM02 

ADR03 

ADR04 

ADR05 

ADI^6 

ADR07 

ADR/^8 

ADRjZfg 

ADR1C( 


AEKll 


(RM1K57) 

(RM1K56) 

(RM1K55) 

(RM1K54) 

(RM1F57) 

(RM1F56) 

(RM1F55) 

(RM1F54) 

(RM1B57) 

(RM1B56) 

(RM1B55) 

(RM1B54) 


Indicates the content of each bit 
from 0 to 11 address counter 


*ADSET 


(RM1N44) 


Adicess preset signal 
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AEOT 

(TK2P24) 

Indicates that end of tape is detected 

AGCOK 

(RW2G66) 

Self-adjusted gain control (SAGC) (K 
signal from read artplifier 

AGCON 

(RG5E45) 

Indicates that the AGC operation is 
being carried out 

*AGCON 

(RW5M24) 


AGC8F 

(RW4J94) 

Indicates that the content of SA(3C 
counter is greater than 8. 

■ ■ ^ 

AIRDV 

(RG1F65) 


*AIRDV 

(CB1D34) 

Directs the drive of air-supply 
motor 

*AIR2 

(CB1F34) 


ALAM0 

(TK2C23) 


ALAMl 

(IK2C24) 


ALAM2 

(TK2C25) 


ALAM3 

(TK2C26) 

Alarm signal 

*ALMp 

(CB1K34) 


*ALm 

(CB1J34) 


*ALM1 

(VQ1C26) 


*AIM2 

(VQ1D24) 


*AD12 

{CB1H34) 


*AIJ43 

(CB1G34) 


*ALM3 

(VQ1D25) 


*Am4 

(VQ1D26) 


*AIM5 

(VQ1E23) 
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Descxiotion 

ALUOK 

(RG1Q44) 


ALUOK 

(RG1G26) 

Indicates that the Arithmetic logic 

*ALUOK 

(RG1Q34) 

unit (ALU) operation is normal 

ALUP 

(AL1CY4) 

Indicates the Arithmetic logic 

ALUP 

(AL1BX6) 

unit (ALU) output bus bit 0 through 

7 and parity 

ALUP 

(AL1BX4) 


ALU(3^ 

(AL1G74) 


ALUCf 

(AL1B63) 


ALUl 

(AL1B64) 


ALUl 

(AL1B74) 


ALU2 

(AL1J74) 


ALU2 

(AL1B6S) 

Indicates Arithmetic logic unit (ALU) 
output bus bit f/ through 7 and parity 

ALU3 

(AL1K74) 


ALU3 

(AL1B66) 


ALU4 

(AL1G44) 


ALU4 

(AL1G33) 


ALUS 

(AL1B34) 


ALUS 

(AL1H44) 


ALU6 

(AL1J44) 


ALU6 

(AL1B3S) 


ALU7 

(AL1B36) 


ALU7 

(AL1K44) 


ALWT 

(TK2P2S) 

Indicates that low tape is detected 
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Nickname 

Pin-Index 

Descriction 

BGO 

(SN1N24) 

Backward CX» signal 

BK 

(SN1C95) 


BK 

(B15C94) 

Indicates that capstan motor is 
rotating backward 

*e<RUN 

(TK1E24) 


BMD9(^ 

(MX1K44) 


EMD9^8 

(RM2B34) 


*BMD{!(8 

(RM2B24) 



(RM2D34) 


*BMD09 

(RM2D24) 


aiDiel' 

(RM2F34) 

Indicates ROM data bit 7 through ijd, 14 
and 15 

*BMDl!2f 

(RM2F24) 


EMD14 

(RM2H34) 


*BMD14 

(RM2H24) 


BMD15 

(RM2K34) 


*BMD15 

(RM2K24) 


BOEVN 

(BIlLy4) 

Indicates that Bus Out signal is even 

BOX 

(TK2A26) 


BOT 

(SN1J44) 

Indicates that beginning of tapej is 
detected 

BOTS 

(BI1A54) 


BOj3^ 

(B03B44) 

Indicates individual contents of 8 bits 

*BOJ0^ 

(B03B34) 

from j2( to 7 of Bus Out signal form the 
MIC 

BOl 

(B03E44) 
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HB3I9SIIS 

Description 

*B01 

(B03E34) 


B02 

(B03H44) 


*B02 

(B03H34) 


B03 

(B03L44) 

Indicates individual contents of 8 
bits from O' to 7 of Bus Out signal 

*B03 

(B03L34) 

from the MIC 

B04 

(B03B94) 


*B04 

(B03B84) 


BOS 

(B03E94) 


*B05 

(B03E84) 


B06 

(B03H94) 


*B06 

(B03H84) 


B07 

(B03L94) 


*B07 

(B03L84) 


BRUN 

(SN1G34) 

Indicates that capstan motor is 
rotating backward 

BUSEN 

(B13Q34) 

Indicates that Bus In and Bus Out are 
enabled 

*BUSEN 

(B13P24) 


Buspgr 

(RG1B24) 


BUS(2fl 

(RG1B25) 


BUSg^ 

(RG1B26) 

Indicates individual contents of 

BUS^f3 

(RG1B27) 

bus bits of a register file 

BUS04 

(RG1C24) 


BUS05 

(RG1C25) 


BUSfjre 

(RG1C26) 
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Nickname 

Pin-Index 

Descriotion 

BUS07 

(RG1C27) 


BUSlISI 

(RG1B64) 


BUSH 

(RG1B65) 


BUS12 

(RG1B66) 


BUS13 

(RG1B67) 


BUS14 

(RG1C64) 


BUS15 

(RG1C65) 


BUS16 

(RG1C66) 


BUS17 

(RG1C67) 


BUS2lS{ 

(RGieX4) 

Indicates individual contents of bus bits 

BUS21 

(RG1BX5) 

of a register file 

BUS22 

(RG1BX6) 


BUS23 

(RG1BX7) 


BUS24 

(RG1CX4) 


BUS25 

(RG1CX5) 


BUS26 

(RG1CX6) 


BUS27 

(RG1CX7) 


BUS3^ 

(RG2D24) 


BUS31 

(RG2D25) 


BUS32 

(RG2D26) 


BUS33 

(RG2D27) 


BUS34 

(RG2F24) 


BUS35 

(RG2F25) 


BUS36 

(RG2F26) 


BUS37 

(RG2F27) 



APPENDIX B-6 


B03P-5280-0341A. . .02A 





APPENDIX B SIGNALS IN LOGIC dRCUI'IS 


Nicknaume 

Pin-Index 

Description 

BVLF 

(TK2BX4) 

Directs the drive of power anplifier for 
file reel 

BVIM 

(TK2CX6) 

Directs the drive of power anplifier for 
machine reel 

BWD 

(RG1G25) 

Indicates that the KTU is in the backward 
status 

CAPGO 

(RG1L25) 

GO signal used in the MTU 

CARY 

(ALlGy2) 

Indicates the content of carry bit of the 
calculated result in the arithmetic logic 
unit (ALU) 

CBI\ 

(BI2B54) 


CBIl 

{BI2F54) 


CBI2 

(BI2H54) 


CBI3 

(BI2M54) 

Indicates individual contents of 8 bits 
of Bus In signal to the MTC 

CBI4 

(BI2BX4) 

CBI5 

(BI2FX4) 


CBI6 

(BI2HX4) 


CBI7 

(BI2MX4) 


*CBOl3L 

(BOIB24) 


*CB01 

(BOIC24) 

Indicates individual contents of 9 bits 

*CB02 

(BOID24) 

of Bus Out signal to the MIC 

*CB03 

(BOIH24) 


*CB04 

(BOIJ24) 


*CB05 

(BOIK24) 
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Nickname 

Pin-Index 

Description 

*CB06 

1 

(BOIB64) 


*CB07 

(BOIC64) 

Indicates individual contents of 9 bits 
of Bus Out signal to the MTS 

CB08 

(BOID74) 


*CB08 

(BOID64) 


CCS 

(TK2N26) 

Indicates the magnitude of capstan motor 
current 

CCTL 

(B01J74) 

Control tag signals from the MIC 

*CCTL 

(B01J64) 


CEN 

(RW1N74) 

Directs the drive of address counter 

*CEON 

(CE1J54) 

Indicates that maintenance panel is 
connected to the MTU 

CERST 

(B02P64) 

Error Reset signal from the MTC 

CGO 

(B01K74) 


*CGO 

(B01K64) 

Go tap signal from the MIC 

*CGOPN 

(VQ1A24) 

Cartridge open signal 

CGRLY 

(1K2A64) 

Directs the drive of cartridge drive 
relay 

*CLINF 

(TK2D24) 

Column In signal (File reel, machine 
reel) 

*CLINM 

(IK2D25) 


CLNDV 

(RG1F64) 


*CLNDV 

(CB1E34) 

Auto cleaner drive signal 

CLOCK 

(RW5F24) 

1-MHz clock 
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APPENDIX B SIGNALS IN LOGIC CIRCUITS; 


HBESIIS 

Pin-Index 

Descriotion 

*cm 

{RM3N45) 

Directs the MTU to clear its entire 
logical circuit network 

CNTMD 

(RG3H24) 

Count mode signal 

CNTl 

(RW4B34) 

Indj.cates the content of control counter 
specifying either serial or parallel 

CNT2 

(RW4B35) 

control 

CN0 

{RG3N47) 


CNl 

(RG3N46) 


CN2 

(RG3N45) 


CN3 

(RG3N44) 

Indicates individual contents of 8 bits 
of a counter 

CN4 

(RG3K47) 


CN5 

(RG3K46) 


CN6 

(RG3K45) 


CN7 

(RG3K44) 


a’A 

(SN1C34) 

Specifies either capstan tachometer A 
or B 

CPB 

(SN1D34) 


*CPLOK 

(TK1C24) 

Directs filter switching 

CSF 

(TK2PX4) 

Indicates the magnitude of file reel 
motor current 

CSLO 

(RG1GX6) 

Specifies the number of steps for 
counter 

CSLl 

(RG1GX7) 


CSM 

(1K2NX4) 

Indicates the magnitude of machine 
reel motor current 
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Pin-Index 

Description 

csrs 

(B01H74) 

Status Tag signal from the MTC 

*CSTS 

(B01H64) 


CSVON 

(TK1B34) 

Makes servo control of capstan notor 
effective 

*CSVON 

(■IK1B24) 


CTA 

(SN1C52) 

Capstan tach signal synchronized with 
clock signal 

CTB 

(SN1C56) 


CTGCL 

(TK1H34) 

Cartridge Close signal 

CTGCL 

(RG1E66) 


CTGON 

(VQ1A23) 

Cartridge On signal 

CTL 

(B03P84) 


CTLTG 

(B02C54) 

Control Tag signal from the MTC 

CTPA 

(1K2A23) 


CTPB 

(■IK2A24) 

Capstan tach signals A/B 

C1024 

(RG3N76) 

Indicates that the contents of the 
upper bit of counter is 1024 

C200U 

(CL1J74) 

Clock with a cycle of 200 us 

C256 

(RG3N74) 


C512 

{RG3N75) 

Indicates that individual contents 

020^48 


of the upper bits of counter are 256, 

512, 2048, and 4095, respectively 

(RG3N77) 


C4095 

(RG3P74) 
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Nickname 

Pin-Index 

Descriotion 

DAC 

(IK2N25) 

Indicates the magnitude of output 
voltage of D/A converter 

DACl 

(RG1K67) 


DAC2 

(RG1K66) 


DAC4 

(RG1K65) 

Indicates individual contents of 5 
bi1;s to D/A converter 

DAC8 

(RG1K64) 


DAC16 

(RG1J67) 


DBOB 

(RW3F34) 

Indicates that a data block is detected 

DBUSO 

(MX3B32) 


DBUSl 

(MX3B34) 


DBUS2 

(MX3B36) 


DBUS3 

(MX3C32) 

Indicates individual contents of Data 

DBUS4 

(MX3C34) 

Bu£! signals to the arithmetic logic 
unit (ALU) 

DBUS5 

(MX3C36) 


DBUS6 

(MX3E32) 


DBUS7 

(MX3E34) 


DDF 

(RW4M64) 

Indicates that the MTU is a dual- 
density unit 

DEGUS 

(RW1G84) 

Degiauss signal 

DGO 

(RW2L94) 

Go signal 

DIAG 

(RG1EX5) 

Indicates that the MTU is in 
diagnostic mode 

*DIAG1 

(TK1M24) 


DIBG 

(RW3F33) 

■ ■ 

Indicates that IBG is detected 
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APPENDIX B SIGNALS IN LOGIC CIRCUITS 


HSiSSIIfll 

^ 

Pin-Index 

Description 

DNOIS 

(RW3F35) 

Indicates that a noise block is 
detected 

*DOPEN 

(CB1P66) 

Indicates that door open is 
detected 

DOPN 

(CB1Q84) 


*DRCLS 

(TK2E26) 

Indicates that the door is closeti 

DSE 

(RG1K25) 

Indicates that the data security 
erase operation is being carried out 

*DSPCL 

(CL1G94) 


*DSPCL 

(CL1GX4) 

IHMHz clock 

DIM 

(RW3F32) 

Indicates that tape mark block is 
detected 

*DTUCK 

(AA1C66) 

Tape Unit Check Signal 

*ECDCL 

{MX3L64) 

Directs the MTU to indicate an eirror 
code 

ECDSP 

(MX3N44) 


ECD0 

(RG1L64) 


ECDl 

(RG1L65) 


ECD2 

(RG1L66) 


ECD3 

(RG1L67) 

Indicates individual contents of 8 
bits of an error code 

ECD4 

(RG1M64) 


ECD5 

(RG1M65) 


ECD6 

(RG1M66) 


ECD7 

(RG1M67) 


ECER 

(RW1E64) 

Indicates that the erase circuit fails 
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APPENDIX B SIGNALS IN LCX3IC CIRCUIIS 



Pin-Index 

Descriotion 

*IiCTCL 

(RW1CY4) 

Clcck for checking the erase circuit 

EGON 

(RW4G64) 

Directs the MTU to put on the erase 
cuirent 

IiX:0 

(BI4F94) 


ECl 

(BI4E94) 

Indicates individual contents of 4 
bit;s of EC level signal 

EC2 

(BI4D94) 

EC3 

(BI4C94) 


EMKDV 

(RG1E65) 


*EMKDV 

(TK1F34) 

Error Marker Drive signal 

EMKPW 

(1K2A66) 


*EMMVD 

(VQ1B23) 

Directs the MTU to check the error 
marker operation 

ENITR 

(B14K94) 

Indicates that interrupt is enabled 

*ENLVL 

(RW6D44) 

Directs the MTU to set a slice level 
from an external unit 

EOT 

(SN1L44) 

Indicates that the end of tape (EOT) 
marker is detected 

ISOT 

(’IK2B23) 


EQLl 

(AL1D37) 


EQL2 

(AL1D37) 

Indicates that values corrpared through 
the! execution of a conpare instruction 

EQUAL 

(AL1GY5) 

at the ALU are equal to each other 

*IiRON 

(RW5E24) 

Directs the MTU to set the erase 
current 
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Nickname 

Pin-Index 

Description 

ERRST 

(RG1H24) 


*ERRST 

(AA1L34) 

Directs the MTU to reset an error 

*ERRST 

(AA1J24) 


ERSC 

(RG1LX6) 

Directs the MTU to set the erase 
current 

*m?sp 

(B12P64) 

Gate condition for sense information 

*ESLVj2f 

(RW6B74) 


*ESLV1 

{RW6C74) 


*ESLV2 

(RW6D74) 


*ESLV3 

(RW6E74) 

Indicates individual contents of 8 
bits of a slice level set signal 

*ESLV4 

(RW6F74) 

fron an external unit 

*ESLV5 

(RW6G74) 


*ESLV6 

(RW6H74) 


*ESLV7 

(RW4D85) 


*ESTDL 

(RG4Q34) 

Capstan tach signal synchronized with 
clock signal 

EVEN 

(AL1M94) 

Indicates the content resulting from 
parity checking for RCM data 

*FCCWN 

(TD1EX4) 

Drives the file reel motor counter 
clockwise 

FCCWP 

(TD1FX4) 


*PCWN 

(TD1CX4) 

Drives the file reel motor clockwise 

FCWP 

(TD1BX4) 

Drives the file reel motor clockwise 

*FDRUN 

(1K1D24) 

Indicates that capstan motor is 
rotating in the forward direction 
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Nickname 

Pin-Index 

Descriotion 

*FFRST 

(AA1P94) 

Directs the MTU to reset the unit check 

FGO 

(AA2F34) 

Forward Go signal 

FILE 

(RG1FX7) 

Indicates that the skip file operation 
is being executed 

FP 

(BI1E34) 

File Protect signal 

FP 

(RW5F55) 


FPK 

(CB1N84) 

Indicates the state of (HIOTECT) 
svdtch on the operating panel 

*FPK 

(CB1DX6) 


FPLP 

(CB1F84) 

Turns on (PROTECT) LED 

FRBWD 

(RG5G94) 

Indicates that the file reel is 
rotating backward when the MTU is 
in the servo off status 

ERFWD 

(RG5G92) 

Indicates that the file reel is 
rotating in the forward direction 

FRUN 

(SN1F34) 

Indicates that capstan motor is 
rotating in the forward direction 

FTP-A 

(RG2MY6) 


*FTPA 

(SNlGy4) 

Indicates that one cycle of this 
signal is equal to 4 OTP of capstan 

*FTPB 

(SNlHy4) 

toichometer pulse 

FVLF 

(TK2BX#) 

Directs the MTU to drive the power 
anplifier for file reel 

FWIM 

(IK2CX5) 

Di.rects the MTU to drive the power 
anplifier for the machine reel 
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Nicknarne 

Pin-Index 

Description 

FW 

(SN1C96) 

Indicates that capstan motor is 
rotating in the forward direction 

FV® 

(SN1C96) 

1 

Forward Status signal 

FV® 

(BI2G24) 


GAPCT 

(RG3J94) 

Gap Control Signal 

GAPEN 

(RG1EX6) 

Signal to control the gap control 

GCR 

(RW3E54) 

Specifies the Group Coded Recording 
mode 

GND 

(RM3B24) 

OV 

GO 

(RW5H24) 


GO 

(B12N24) 


GO 

(B02D54) 

Go signal 

GO 

(B02E64) 


GOB 

(RW3C94) 


*HDER 

! 

(RW1K74) 

Indicates that parity error occurs 
in the RCM or in the register file 
large-scale integration 

*HIC 

(RW3B74) 

Directs the MTU to put on the high 
current 

*HIC 

(RB3B64) 


HID 

(BI1E74) 

Indicates that the MTU is in the 
high-density mode 

HRDER 

(RW1K84) 

Indicates that parity error occurs 
in the ROM or in LSI 
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Nickname 


Descriotion 

*HSBRK 

(TK2LX3) 

Indicates that file reel motor brake 
is applied during high-speed operation 

HSC 

(RG1LX7) 

In<iicates that the tape is running 
at aspeed greater than 200 ips 

HSCF 

(TK2DX4) 

Specifies the upper limit of capstan 
sp 2 ed in response to the reel during 
high-speed rewinding 

HSCM 

(TK2DX5) 


HSMD 

(RG1MX6) 

Indicates that the tape is running 
in the high-speed mode 

*HSP 

(TD1A84) 

Uiis signal is kept in the on stage 
until the low tape is detected during 
rewinding 

HSRUN 

{RG1L24) 


HUBAL 

(AA1G64) 

Indicates that the auto hub has been 

*HUBLX 

(TK2D26) 

lo(3ked 

*INHCK 

(AA1EX4) 

Gate signal for the Alarm signals 

INRST 

(IK1C74) 

Put on initial reset 

*INRST 

(TK1CX4) 


INSTL 

(PG1EX4) 

PCl^ Installed signal 

INTRP 

(AA2B74) 

Interrupt signal to the MIC 

*ISTLP 

(VQ1C25) 

Indicates that the PCA has been 
connected 
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Nickname 


DescrlPtlo: 


*JMPOK 

*JUMP 

(MX3E36) 

(MX1KY4) 

Conditional junp signal 

KCNT 

(CE1D56) 

(CNT) switch on the maintenance panel 

*KCNT 

(CE1C56) 


KOFL 

(CE1B56) 

(OFL) switch on the maintenance panel 

*KOFL 

(CE1B54) 


KSSS 

(CE1D54) 

(SSS) switch on the maintenance panel 

*KSSS 

(CE1C54) 


KT 

(RG5D92) 

Capstan start signal 

*LDCLK 

(RW4B54) 

Clock for setting the sense 
information sent frcxn the read 
circuit network 

LDCMD 

(AL1H23) 

LOAD instruction 

LDFL 

(BI1J74) 

Signal to inform the MTU that taE)e 
loading fails 

LDRK 

(CB1J84) 

Indicates the state of (LOAD REWi:ND) 
switch on the operating panel 

*LDRK 

(CB1FX6) 


LED0 

{MX3By4) 


LEDl 

(MX3BY6) 

Drives individual luminescent diodes 

LED2 

(MX3CY4) 

for indicating the states of the 
corresponding switches on the 

LED3 

(MX3CY6) 

maintenance panel 

LED4 

(MX3FY4) 
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Nickname 

Pin-Index 

DescriDtion 

1LED5 

(MX3FYS) 


LEDS 

(MX3GY4) 


LED7 

(MX3GYS) 

Drives individual luminescent diodes 

LED8 

(MX3KY4) 

for indicating the states of the 
coirresponding switches on the 

LED9 

(MX3KYS) 

maintenance panel 

LEDllS( 

(MX3LY4) 


LEDll 

(MX3LYS) 


LINEl 

(VQ1G24) 


LINE2 

(VQ1F2S) 


LINE3 

(VQ1G25) 


LINE4 

(VQ1P25) 

Nol; used at present 

LINES 

(VQ1P2S) 


LINES 

(VQ1Q23) 


LINE? 

(VQ1Q25) 


LOAD 

(RGIIXS) 

Indicates that auto loading is being 
executed 

LOCK 

(RGIJS4) 

Si<snnal to control the stop position of 
cajDstan 

LSF 

(TK2PX5) 

In(Jicates the magnitude of capacitive 
sensor output voltage for the column 
on the file reel side 

LSM 

(1K2NXS) 

Indicates the magnitude of capacitive 
sensor output voltage for the column 
on the machine reel side 

LTLAL 

(AA1HS4) 

Aliarm signal for left column 
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HHSSSiSSS 

Pin-Index 

Description 

LTP 

(AA1D74) 

Law tape detecting signal 

LTPAS 

(RG1L26) 


LVLT«J 

(RG1J24) 


LVLTl 

(RG1J25) 


LVLT2 

(RG1J26) 


*LVL1 

(RW2B82) 


*LVL16 

(RW4D82) 


*LVL2 

(RW4B83) 

Specifies slice levels 

*LVL32 

(RW4D83) 


*LVL4 

(RW4B84) 


*LVL64 

(RW4D84) 


LVL65 

(RG5P96) 


*LVL8 

(RW4B85) 


LVL90 

(RG5Q92) 


LWR 

(RG5H42) 


*LWR 

(R02E44) 

Loop Write-tcHlead signal 

LWRGO 

(B02M64) 


LWR2 

(RG5H45) 


LWSL 

(RG1LX4) 

Low slice signal to direct the KHJ to 
set the slice level to 7% 

*LWSL 

(RW4C54) 


LWTP 

(TK2B24) 

Indicates that low tape detected 

*MARGN 

(VQ1NY4) 

Directs the MTU to execute the margin 
test 
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miHKliRSi 

HBEBIHii 

Descriotion 

MASK 

(RG1HX7) 

Directs the MTU to inhibit interrupt 
to the microprogram 

*MCCWN 

(TD1MX4) 

Directs the MTU to drive machine reel 
counterclockwise 

MCCWP 

(TDINX4) 


*MCWN 

(TD1KX4) 

Directs the MTU to drive machine reel 

MCWP 

(TD1JX4) 

clockwise 

MDO0 

(RM3NX4) 


MD01 

(RM3MX4) 


MD02 

(RM3tX4) 


MD03 

(RM3KX4) 


MD04 

(RM3JX4) 


MD05 

(RM3HX4) 


MD06 

(RM3GX4) 


MD07 

(RM3FX4) 

Indicates individual contents of 24 

MD08 

(RM3EX4) 

bits of memory data 

MD09 

(RM3DX4) 


MDl^ 

(RM3CX4) 


MDll 

(RM3BX4) 


MD12 

(RM3N74) 


MD13 

(RM3M74) 


MD14 

(RM3L74) 


MD15 

(RM3K74) 


MD16 

(RM3J74) 


MD17 

(RM3H74) 
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— 

Pin-Index 

Description 

MD18 

(RM3G74) 


MD19 

(RM3F74) 


MD20 

(RM3E74) 

Indicates individual contents of 24 
bits of memory data 

MD21 

(RM3D74) 


MD22 

(RM3C74) 


MD23 

(RM3B74) 


MISCE 

(RG5B54) 

Miscellaneous Error signal to be set 
by the microprogram 

^MET 

(1X2864) 


*MMET 

(TK2B64) 

Drives the moving meter 

*MMTDV 

(TK1N24) 


MOD 

(AL1G26) 

Control signal for the arithmetic 
logic unit (ALU) 

MPXA 

(B02K64) 

Specifies sense information for Bus In 

MPXB 

(B02L64) 


MPJftje 

(RM2C84) 


MP)(Q7 

(RM2B86) 

Specifies the junp condition of 
register file 

MPX)^8 

(RM2B84) 


MPXJS(9 

(RM2C86) 


MPXl 

(BI1KX2) 

Specifies sense byte 

MPXllSl 

(RM2M34) 

Specifies the junp condition of 
register file 
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Nickname 

Pin-Index 

Descriotion 

MPX2 

MPX4 

(BI1KX3) 

(BI1KX4) 

Sfiecified sense byte 

MEIBWD 

(RG5H92) 

Signal issued vtien the MTU is in the 
searvo off status to direct the MTU 
to rotate the machine reel in the 
bcickward direction 

MRFWD 

(RG5G96) 

Sj.gnal issued when the MTU is in 
the servo off status to direct the 
to drive machine reel in the 
forward direction 

*MRSLW 

(TK2K94) 

Directs the MTU to drive machine 
reel motor at low speed 

p 

*M6ALM 

(VQ1C23) 

A!Larm signal for the -6V stabilizing 
circuit 

NCLF 

(TK2AX4) 

Directs the MTU to drive the power 
aitplifier for the file reel 

NCLM 

(TK2CX3) 

Directs the MTU to drive the power 
ajiplif ier for machine reel 

NEWF 

(BI4H94) 

Sipecifies the MTU having the streaming 
function or the skip file function 

NRZI 

(B02J54) 

Sats the MTU in the Non Return to Zero 
Cliange on One (NRZI) mode 

OD 

(SN1CX4) 

Indicates that capstan runs in the 
direction opposite the Status signal 

ODD 

(AL1M96) 

Indicates the content resulting fron 
parity checking from RCM data 
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APPENDIX B SIGNALS IN LOGIC CIRCUITS 



— 

Pin-Index 

Description 

ONL 

(AA1C62) 

Indicates that the MTU is in the online 
status 

*ONL 

(AA1C63) 


ONLK 

(CB1K84) 

Indicates the state of (ONLINE) switch 
on the operating panel 

*ONLK 

(CB1EX5) 


OPTN0 

(MX2M34) 


OPTNl 

(MX2N34) 

Indicates the content of the specified 
option 

OPTN2 

(rK2P34) 


OPTN3 

(MX2Q34) 


OVCF 

(IK2AX6) 

Specifies the upper limit of the 
maximum current to file reel motor 

OVCM 

(IK2CX4) 

Specifies the upper limit of the 
maximum current to machine reel motor 

PCLF 

(TK2KX5) 

Directs the MTU to drive the power 
aitplifier for file reel 

PCLM 

(IK2BX5) 

Directs the MTU to drive the power 
anplif ier for machine reel 

PDTO 

(RG1JX4) 


PDTl 

(TG1JX5) 


PDT2 

(RG1JX6) 

Preset data signals for Timer 0 

PDT3 

(RG13X7) 


PDr4 

(RG1KX4) 
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APPENDIX B SIGNAE^S IN LOGIC CIRCUITS 


kname 


PDT5 


PDT6 


PDT7 



E^ET 


Pin-Index 


(RG1KX5) 

(RG1KX6) 

(RG1KX7) 


(RG1H27) 


(CB1B54) 


(RG5Q96) 



Descarintion 


Preset data signals for Timer 


Sets the MTU in the Phase Encode mode 


Turns on (ALARM) larrp on the operating 
board 


Directs the ETTU to reset the counter 
for DGC aitplifer control 


PRSVL 


(RG1F66) 


Drives the pressure valve 


PTYCL 


(CL1B94) 


1-MHz clock 


PWRDY 


PWRDY 


PIUS 


P250N 



Indicates that power supply is ready 


Clock to divide a frequency of 8 MHz 


*P5ALM 


(VQ1B24) Marm signal for +-5V stabilizing 

circuit 


P5)a)S|N 


(CL1C65) 


C:lock to divide a frequency of 8 MHz 



RAMON 


*RAMON 


(SN1F74) 


(RM1Q74) 

(RE3E47) 


Ouarter Tach Pulse signal 


];ndicates that the RAM is connected 
t;o an external device 
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APPENDIX B SIGNALS IN LOGIC CIRCUITS 


Nickname 

Pin-Index 

Description 

RD 

(SN1H24) 

Read Status sigpnal 

RDINH 

(RG5P92) 

Directs the MTU to inhibit sending 
the read data 

RDST 

(RW1E24) 

Indicates that the MTU is in the 
read status 

RDT0 

(RW5M54) 


RDTl 

(RW5L56) 


RDT2 

(RW5L54) 


RDT3 

(RW5K56) 


RDT4 

(RW5K54) 

Indicates individual contents of 9 
bits of read data 

RDT5 

(RW5J56) 


RDT6 

(RW5J54) 


RDT7 

(RW5H56) 


RDT8 

(RW5H54) 


RDYHL 

(RG5G42) 

Indicates that ready signal to set 

RDYLP 

(CB1B84) 

Directs the MTU to turn on (READY) 
lanp on the operating panel 

READ 

(BI2P34) 

Output gate signal for read data 

READ 

(BI2N34) 


READY 

(RG1EX7) 

Indicates that the MTU is in the 
ready status 

*RESEr 

(RW5L24) 

Directs the MTU to result the counter 
for the DGC amplifier control 
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APPENDIX B SIGNALS IN LOGIC CIRCUITS 


Nickname 

Pin-Index 

Description 

RGB(3 

(MX1#84) 


RGBl 

(MX1F84) 


RGB2 

(MX2E24) 


RGB3 

(MX2F24) 

Indicates individual contents of 8 
bits of output bus of register file 

RGB4 

(MX2E64) 

large-scale integration (LSI) 

RGBS 

(MX2F64) 


RGB6 

(MX2EX4) 

1 

RGB7 

(MX2FX4) 


RGPE 

(RW1L64) 


RGPEO 

(RG1N24) 

Indicates individual contents of 
pairity errors in register file LSI 

RGPEl 

1 

(RG1N64) 


RGPE2 

i 

(RG1NX4) 


*RGW 

(RG2K34) 

Directs the MTU to write the content 
of general register 

RLACT 

(RG1J27) 

Indicates that capstan is in operation 

*RLPWR 

(TK1Q74) 

Directs the MTU to make the reel motor 
drive mechanian effective 

*RLSLW 

(TKI1P74) 

Directs the MTU to drive file reel 
motor at low speed 

RLSTP 

, (RG1M26) 

Indicates that reel motor is in halt 

*RLSTP 

(TK1K24) 


*RNOIS 

(RG4G34) 

Directs the MTU to reset the Noise 

B].ock Detect signal 

RCMCK 

(RW1N64) 

Pcirity error signal for the RCM 
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Nickname 

Pin-Index 

1 

Descoription 

ROMOK 

(RW1Q64) 

Parity OK signal for the RCM 

*ROMOK 

(RW1Q66) 


RCWPE 

(RW1K64) 

Parity error signal for the RCM 

RCWOCJ 

(RM1N85) 


ROM01 

(RM1N84) 


*RCM02 

(RM1P94) 


RCM(J3 

(RM1N82) 


RCW03 

(RM1NY4) 


ROMli4 

(RM1M85) 


RCM(J5 

(RM1M84) 


ROMOS 

(RM1LY4) 


ROM06 

(RM1M83) 


ROM07 

(RM1M82) 


ROM08 

(RM1H85) 


RCM09 

(RM1H84) 


ROMIO 

(RM1H83) 

Indicates individual contents of 24 
bits of RCM data. 

ROMll 

(RM1H82) 


RCM12 

(RM1G85) 


ROM13 

(RM1G84) 


RCM14 

! 

(RM1G83) 


RCWIS 

(RM1G82) 


R0M16 

(RM1C85) 


R0M17 

(RM1C84) 


RCM18 

(RM1C83) 
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APPENDIX B SIGNALS IN LCX3IC CIRCUI:TS 


Nickname 

Pin-Index 

Description 

RCM19 

(RM1C82) 


RCW2iS( 

(RM1B85) 

Indicates individual contents of 24 

Rai21 

(RM1B84) 

bits of RCM data. 

R0M22 

(RM1B83) 


RCM23 

(RM1B82) 


RPWR 

(RG5H94) 

Directs the MU to make the reel motor 
ctrive mechanism effective 

RSPB 

(AA1N94) 


RSTK 

(CB1M84) 

Indicates the state of (RESET) switch 
on the operating panel 

*RSTK 

(CB1EX6) 


RSTKS 

(AA1M82) 


RSVSW 

(RG1M27) 

Directs the MTU to make servo control 
of reel motor effective 

*RSVSW 

(1K1L24) 


RTLAL 

(AA1J64) 

Alarm signal for right column 

*RTSFL 

(RG4P34) 

Reset signal upon cootpleting the 
maintenance panel operation 

*RUCHL 

(RG4H34) 

Directs the MTU to reset the unit 
check signal 

RVSL 

(RG1L27) 

Indicates that a predetermined time 
passes after capstan motor stopped 

RWD. 

(RG1K26) 

Indicates that the rewind operation 
is in execution 

SAGC 

(RG5M96) 

Indicates that the MTU is in the 
Self-Adjust Gain Control mode 
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APPENDIX B SIGNALS IN LOGIC CIRCUITS 



Pin-Index 

Description 

SAGCfi^ 

(RW4K62) 


SAGCl 

(RW4J66) 

Indicates individual contents of 4 
bits of count information in AGC 

SAGC2 

(RW4J64) 

counter 

SAGC3 

(RW4J62) 



(BI1B36) 



(BK1F36) 


*SBI2 

(BI1K36) 


*SBI3 

(BI1B66) 

Indicates individual contents of 8 
bits of sense byte 

*SBI4 

(BI1F66) 

*SBI5 

(BI1K66) 


*SBI6 

(BI1B96) 



*SBI7 

(BI1F96) 


SBOT 

(SN1D54) 

Indicates that beginning of tape 
(BOT) is detected 

*SBYT 

(BI3G64) 

Gate signal for the sense byte 
output signal 

SCONT 

(RW5G24) 

Directs the MTU to control the 
serial/parrallel transmission 

SDF 

(TK2PX6) 

Directs the MTU to drive file reel 

1 

sm 

(IK2NX3) 

Directs the MTU to drive machine reel 

SECON 

(RW4Q34) 

Directs the MTU to set the erase 
current on 

SEMK 

(RG1K24) 

Directs the MTU to stanp the error 
mark 
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APPENDK B SIGNAIJ5 IN LOGIC CIRCUIIS 


Nickname 

Pin-Index 

Description 

*SENS 

(B02F64) 

Gate signal for the sense byte output 

SEOT 

(SN1D56) 

Indicates that end of tape (EOT) is 
det;ected 

SERS 

(RG1G24) 

Indicates that the MTU is in the 
ereise mode 

SET 

(RG5Q94) 

Diirects the MTU to inhibit the 
opcjration of the counter for the DGC 
amfjlifier control 

*SET 

(RW5N24) 


SETP2 

(RG4K34) 


SETP3 

(RG4134) 

Pu3.se signals for setting 

SETP5 

(RG4N34) 


SFBLS 

(CB1P84) 

Indicates whether or not the window 
saf'ety mechaniati operates (* * not 
opesrational) 

*SFBLS 

(TK2L63) 


SHBOT 

(RG1FX5) 

Indicates that the processing for 
det;ecting the BOT is in execution 

*SIGN 

(RG1J66) 

Sigmal for switching the polarity of 

D/A converter 

SIN 

(RW4KY4) 

Indicates the content of the parallel 
serial transmission of data to the 
write/read printed-circuit assembly 

SIE^ 

(RG4M34) 

Indicates the condition for setting 
an interrupt signal 
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Nickname 

Pin-Index 

r~ — 

Description 

SKIPF 

(BI4J94) 

Indicates that the MTU is provided 
with the skip file function 

SLOW 

(RG5H96) 

Directs the MTU to drive the reel at 
low speed 

*SLS0 

(MX1L34) 

Specifies the junp condition for 
register file 

*SLS1 

(MX1M34) 


sour 

(RW5F57) 

Indicates the paralle/serial trans- 
mission data from write/read printed- 
circuit assembly 

SPOS 

(RG1MX4) 

Positioning control signal for capstan 

*SSSON 

(CE1LX4) 

Indicates the state of (SSS) switch 
on the field tester 

SSTEP 

(RG5P94) 

Clock signal for the counter for the 

DGC 

*SSTEP 

(RW5P24) 


STBI0 

(BI5DY4) 


STBIl 

(BI5DY6) 


STBI2 

(BI5EY4) 


STBI3 

(BI5EY6) 

Indicates individual contents of 8 
bits of the Bus In signal to be 

STB14 

(BI5HY4) 

issued when the MTU receives the 

Status Tag signal 

STB15 

(B15HY6) 


STB16 

(BI5JY4) 


STB'17 

(BI5JY6) 


STEPS 

(RW4F62) 

Indicates that the number of the 
steps of the counter for the DGC' 
aitplifier control is 6 
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APPENDIX B SIGNALS IN LOGIC CIRCUIliS 




DescriDtlon 

STPCK 

(RG5D94) 

Directs the MTU to check the position 
control when capstan stops 

STEM) 

(RG1FX4) 

Di]:ects the MTU to set the streaming 
mo(ie 

SUM) 

(RG1H25) 


SIRMF 

(RW4K64) 

Indicates that the MTU is provided 
with the streaming mode function 

*STI?ST 

(AA2D64) 

Directs the MTU to reset the error 
detecting circuit 

STS 

(B02B54) 

Status Tag signal 

SUCHL 

(AA1CX4) 

Sets the unit check holding signal 

SVOK 

(RG1M24) 


*SVOK 

{SN1P44) 

Directs the ^raJ to set reel/capstan 
motor in the servo control state 

SVON 

(RG1M25) 


SWCER 

(RW1E74) 

Alarm signal for the write and erase 
circuits 

SWCON 

(RW4P34) 

Directs the MTU to set the magnitude 
of' the write voltage 

SWI?S 

(RG1G27) 

Indicates the write status 

*SWI?S 

(RS1G74) 


SW0 

(CE1NY6) 


SW0 

(MX3H94) 

Indicates individual contents of 8 

*SW0 

(CE1NY5) 

s\dtches 0-7 on the field tester 

*SW0 

(CE1H54) 
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Nickname 


SWl 

(CE1NY3) 

*SW1 

(CE1NY2) 

*SW1 

(CE1H56) 

SW2 

(CE1MY6) 

*SW2 

(CE1G56) 

SW3 

(CE1MY3) 

*SW3 

(CE1G54) 

SW4 

(CE1KY6) 

*SW4 

(CE1F56) 

SW5 

(CE1KY3) 

*SW5 

(CE1F54) 

SW6 

(CE1JY6) 

*SW6 

(CE1E56) 

SW7 

(CE1JY3) 

*SW7 

(CE1E54) 

Sd) 

(AL1G22) 

SI 

(AL1G23) 

S2 

(AL1G24) 


Description 


Indicates Individual contents of 
switches 0-7 on the field tester 


Signals for arithmetic logic unit 
(ALU) control 


S3 (AL1G25) 


*TAGIN 

(B13F83) 

Indicates that Tag signals frcro the 

MTC are normal 

TEST 

(CE1QX4) 

Indicates the content of (SSS) 



switch on the field tester 

TGPE 

(B02B34) 

Indicates the content resulting frcxn 



parity check for Tag and Bus out 

*TGPE 

(B02B36) 
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APPENDIX B SIGNALS IN LOGIC CIRCUITS 


Nickname 

Pin-Index 

Description 

*THAI11 

(VQ1C24) 

Tejrnpreature alarm signal for power 
supply circuit 

TID0 

(BI4K64) 


TIDl 

(BI4J64) 


TID2 

(BI4H64) 


TID3 

(BI4G64) 

Indicates individual contents of 13 
bits for unit number setting 

TID4 

(BI4F64) 


TID5 

(BI4E64) 


TID6 

(BI4D64) 


TID7 

(BI4C64) 


TID8 

(BI4K34) 


TID9 

(BI4J34) 


TID10 

(BI4H34) 


TIDll 

(BI4G34) 


TID12 

(BI4F34) 


*TLV1 

(RW6B34) 


*TLV16 

(RW6C35) 


*TLV2 

(RW6B36) 

Iindicates individual contents of 7 
bits for slice level setting from an 

*TLV32 

(RW6C36) 

external device 

*TLV4 

(RW6B37) 


*TLV64 

(RW6C37) 


*TLV8 

(RW6C34) 


TM 

(RG5D45) 

Indicates that a tape mark block is 
detected 
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Nickname 

Pin-Index 

Description 

IMOD 

(RG5G45) 

Indicates that the MTU is in the test 
mode 

TMOV0 

(RG2MY4) 

Indicates that timer overflows 

TMOVl 

(RG3E94) 


TMSR0 

(RW5M57) 


TMSRl 

(RW5M55) 


TMSR2 

(RW5L57) 


114=113 

(RW5K57) 


IMSR4 

(RW5K55) 

Indicates that the anplitude of the 

H4SR5 

(RW5J57) 

read data reaches a predetermined 
value 

TMS16 

(RW5J55) 


TMSR7 

(RW5H57) 


TMSR8 

(RW5G57) 


TM0gl 

(RG2KY6) 


TM01 

(RG2Ky4) 


to 

(RG2JY6) 


11403 

(RG2JY4) 


TM04 

(RG2DY6) 

Indicates individual contents of 8 
bits of timer 0 

TM05 

(RG2Dy4) 


TM06 

(RG2CY6) 


TM07 

(RG2CY4) 


IM10 

(RG3G47) 


TMll 

(RG3G46) 

Indicates individual contents of 8 
bits of timer 1 

TM12 

(RG3G45) 
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APPENDIX B SIGNALS IN LOGIC CIRCUITS 


Nickname 

Pin-Index 

DescriDtion 

TM13 

(RG3G44) 


■^14 

(RG3D47) 

Indicates individual contents of 8 
bits of timer 1 

™i5 

(RG3D46) 


XM16 

(RG3D45) 


:[M17 

(RG3D44) 


TOVRN 

(RG5E42) 

Indicates that no block is detected 
within a predetermined distance 

W 

(SN1K34) 

Indicates that the tape is present 
in the tape transmission mechanism 

TSB0 

(MX4B34) 


TSBl 

(MX4F34) 


TSB2 

(MX4K34) 


TSB3 

(MX4B74) 


TSB4 

(MX4F74) 

Indicates individual contents of 8 
bits of register files or test signals 

TSB5 

(MX4K74) 


TSB6 

(MX4BY4) 


TSB7 

(MX4FY4) 



(RW2B74) 

Clock for write data ccnposition 

TSFL 

(CE1M95) 

Indicates that the maintenance panel 
is in use 

tslM 

(RG1HX4) 


TSLlCf 

(RG1GX4) 

Specifies the number of steps for 
tiner 0 and 1 

TSLll 

(RG1GX5) 
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DescriDtlon 

TST 

(CE1M92) 

Indicates the state of (SSS) switch 
on the field tester 

*TST 

(CE1M93) 


TUCHK 

(AA1F84 ) 


TUCK 

(BI5G94) 

Indicates that failure of MTU is 
detected 

TUERR 

(AA1E64) 


TWA 

(SN1L64) 

Indicates that end of tape (EOT) is 
detected when the tape runs in the 
forward direction 

TWRCL 

(RW2GY4) 

Write clock and write data from the 
maintenance panel 

TWRDT 

(RW2F94) 


TIUS 

{CL1D74) 

Pulse signal with a cycle of 1 yk s 

TI6US 

(RW4C34) 

E»ulse signal with a cycle of 16 s 

U-SP0 

(RG4C34) 


U-SPl 

(RG4D34) 

Indicates individual contents of the 
upper 4 bits of the Set Pulse signal 

U-SP2 

(RG4E34) 


*USP3 

(RG4F34) 


UCHLD 

(AA1DX4) 

Directs the MTU to set the unit check 
signal in the holding state 

*UCHLD 

(AA1DX6) 


UCK 

(AA1B94) 

Indicates that failure of the MTU is 
detected 

UCK 

(AA1E84) 
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Nickname 

— 

Pin-Index 

Descriotion 

UCXLP 

(CB1D84) 

Directs the MTU to turn on 
(UNIT CHECK) lamp 

UCKLP 

(RG1E64 


UNL 

(RG1E64) 

Indicates that unloading is in 
exe::ution 

UNLK 

(CB1L84) 

Indicates the state of (UNLOAD) 
switch on the operating panel 

UNIX 

(CB1FX4) 


*VALVA 

(CB1B34) 

Directs the MTU to drive the valve 

*VALVB 

{CB1C34) 


VEL0 

(RW4K66) 

Specifies the unit speed 

VELl 

(RW4M62) 


VSF 

(TK2NX5) 

Indicates the detected magnitude of 
the file reel motor voltage 

VSM 

(TK2MX5) 

Indicates the detected magnitude of 
the machine reel motor voltage 

Vi 

(RM3F44) 


VI 

(RM3F45) 


vijaf 

(RM3H47) 


Vll 

(RM3H47) 


V12 

(RM3J45) 

Indicates individual contents of 24 
data bits issued when the RAM is 

V13 

(RM3J46) 

connected with an external device 

V14, 

(RM3J47) 


V15 

(RM3K44) 


V16 

(RM3K45) 


V17 

(RM3K46A) 
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^ 

Nickname 

Pin-Index 

Description 

V18 

(RM3K47) 


V19 

(RM3L44) 


V2 

(RM3F46) 


W20 

(RM3L46) 


V21 

(RM3L47) 


V22 

(RM3M44) 


V23 

(RM3M45) 

Indicates individual contents of 24 
data bits issued v4ien the RAM is 

V3 

(RM3F47) 

connected with an external device 

V4 

(RM3G44) 


V5 

(RM3G45) 


V6 

(RM3G46) 


V7 

{RM3G47) 


V8 

(RM3H44) 


V9 

(RM3H46) 


WCER 

(RW1D64) 

Indicate failure in the write circuit 

*WCHCL 

(RW1BY4) 

Clock signal for checking the write 
operation 

*WDCLS 

(TK2K65) 

Indicates that the window has beesn 
closed 

WDT0 

(RW2K34) 


WDTl 

(RW2K36) 


WDT2 

(RW2L34) 

Indicates individual contents of 9 
bits of write data 

WDT3 

(RW2L36) 


V®T4 

(RW2K64) 
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WDT6 

(RW2L64) 

WDT7 

(RW2L66) 

WDT8 

(RW2K94) 

WKSLtf 

(RG1HX5) 

WKSLl 

(RG1HX6) 


(RG1E24) 

WKCl 

(RG1E25) 

WK®2 

{RG1E26) 

WK(J3 

(RG1E27) 

WK(J4 

(RG1F24) 


(RG1F25) 

WK06 

(RG1F26) 

WK07 

(RG1F27) 

WK580 

(RG4C84) 

WK581 

(RG4C85) 

WK582 

(RG4C86) 

WK583 

(RG4C87) 

WK584 

(RG4F84) 

WK585 

(RG4F85) 

WK586 

(RG4F86) 

WK587 

(RG4F87) 

WNDCL 

(RG1E67) 

*Vn€)CL 

(TK1P24) 


Description 


Indicates individual contents of 9 
bits of write data 


Specifies a work register 


Sets individual bits of the work 
re(jister 


Set:s individual bits of the work 
recjisters 5-8 


Dii'ects the MTU to close the window 
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APPENDIX B SIGNALS IN LOGIC CIRCUITS 


Nickname 

ESSISISHI 

Description 

WPOS 

(RG1MX5) 

Directs the MTU to carry out 
positioning control on the write 
operation 

WRCL 

(B01BY4) 

Write Clock signal 

*WRIST 

(RW4F64) 

Indicates that the write/read 
printed-circuit assembly has been 
connected 

WRTC 

(RG1LX5) 

Write voltage setting signal 

WRTCL 

(RW2K96) 

Write clock signal 

*WSEL® 

(RM2F83) 


*WSEL1 

{RM2F84) 


*WSEL2 

(RM2F85) 


*WSEL3 

(RM2F86) 


*WSEL5 

(RM2G83) 


*WSEL6 

(RM2G84) 


*WSL4(^ 

(RM2H94) 


*WSL41 

(RM2H95) 

Indicates individual contents of bits 
to direct the MTU to specify and set 

WSL42 

(RG3G74) 

registers 

*WSL42 

(RM2H96) 


*WSL43 

(RM2H97) 



WSL5j;( 

(RG4J24) 

*WSL5p^ 

(RM2J94) 

*WSL51 

(RM2J95) 

*WSL52 

(RM2J96) 

*WSL53 

(RM2J97) 
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APPENDIX B SIGNALS IN LOGIC CIRCUIIS 


Nickname 

Pin-Index 

*WSL60 

(RG5B24) 

*WSL61 

(RG5B25) 

*WSL62 

(RG5B26) 

*WSL63 

(RG5B27) 

*WTCLK 

(RW5C24) 

WTOK 

(RW5A44) 

*WTOK 

(RW5B24) 

*WTON 

(RW5D24) 

WVON 

(RW4G62) 

WVON 

(RW4G84) 

XBUS0 

(MX1B94) 

XBUSl 

(MX1J94) 

XBUS2 

(MX2B34) 

XBUS3 

(MX2J34) 

XBUS4 

(MX2B74) 

XBUS5 

(MX2J74) 

XBUS6 

(MX2BY4) 

XBUS7 

(MX2JY4) 

YBl'0 

(BI3B34) 

YBIl 

(BI3C34) 

YBI2 

(B13D34) 


(BI3J34) 


Description 


Indicates individual contents of bits 
to direct the MTU to specify and set 
registers 


Write Clock signal 


Indicates that the MTU is in the 
write voltage 


Directs the MTU tp set the write 
voltage 


Directs the MTU to set the write 
voltage on 


Indicates individual contents of 8 
bits of register files or test signals 


Indicates individual contents of 9 
bits of the Bus In signal to the MTC 
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APPENDIX B SIGNALS IN LOGIC CIRCUITS 


Nickname 


Dfiscri nt-.i on 

YB14 

(BI3K34) 


YBI5 

(BI3L34) 


YBI6 

(BI3BX4) 

Indicates individual contents of 9 
bits of the Bus In signal to the MTC 

YBI7 

(BI3CX4) 


YBI8 

(BI3DX4) 


YBO|^ 

(B02JX4) 


YBOl 

(B02JX6) 


YB02 

(B02JX7) 


YB03 

(B02KX4) 

Indicates individual contents of 9 
bits of the Bus Out signal from the 

YB04 

(B02KX6) 

MTC 

YB05 

(B02KX7) 

i 

YB06 

(B02LX4) 


YB07 

(B02LX6) 


YB08 

(B02LX7) 


YCPA 

(BI3K74) 

Capstan Tach signals A/B to the MIC 

YCPB 

(BI3L74) 


YCTL 

(B02MX7) 

Control Tag Signal fran the MTC 

YGAPC 

(BI3JX4) 

Gap Control signal to the MTC 

YGO 

(B02NX4) 

Go signal from the MIC 

YINT 

(BI3J74) 

Interrupt signal to the MIC 

YRSV 

(B02HX4) 

Reserve and Reserved signals frcxn the 

MTC 
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APPENDIX B SIGNALS IN LOGIC CIRCUITS 



RRRIRIH 


YSTS 

(B02MX6) 

S1:atus Tag signal fron the fCTC 

YWCL 

(B02NX6) 

Wirite Clock signal from the MIC 

YO 

(RG2G64) 


Y1 

(RG2G66) 


Y2 

(RG2H64) 


Y3 

(RG2H66) 

Indicates individual contents of 8 
biits of RCM data or general register 0 

Y4 

(RG2L64) 

Y5 

(RG2L66) 


Y6 

(RG2M64) 


Y7 

(RG2M66) 


ZTH 

(B02H64) 

Directs the MTU to set the slice level 
of read amplifier to "0" 

ZTRP 

(AA1JY4) 

Interrupt signal to the microprogram 

Z00D 

(B02M84) 


zUd 

(BOIQY4) 


Z00D 

(BI4QX4) 

Indicates that the MIU is in the 
status of logical "00 

Z00D 

(AL1QY4) 

Z00D 

(RG1QX4) 


Z00D 

(RG5QY4) 


Z01D 

(RG5PY4) 


Z01D 

(AL1PY4) 


Z0lb 

(BI4PX4 


Z01D 

(BI3QX4) 

Indicates that the MTU is in the 
status of logical "1" 

Z0ID 

(B01PY4) 
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APPENDIX B SIGNALS IN LOGIC CIRCUITS 




Description 

(AA1NY4) 


(RW4PX4) 


(RW4NX4) 

(RW5Q24) 

(RW2NY4) 

(RG3QY4) 

(RG2Qy4) 

(RM1QY4) 

(AA1QY4) 

(B02Q84) 

(BI1QY4) 

(MX2PY4) 

(MX1QY4) 

(MX3PY4) 

Indicates that the MTU is in the 
status of logical ”0” 

(CB1E94) 


(CB1MY4) 

0V 

(PW6Q24) 


(RW1QY4) 

(RW4MX4) 

(SN1QY4) 

(RG3PY4) 

(CL1PY4) 

(MX2QY4) 

Indicates that the MTU is in the status 
status of logical ”1” 
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APPENDIX B 
Nickname 
+13V 
+13V 
+13V 
+13V 
+13V 

+5TST 
+5V 
+5V 
+5V 

-13V 
-13V 
-13V 
-13V 
-13V 

*12ALM 


12V0V 

16QTP 

leofjy 

2Qf0US 

200US 

200US 


SIGNALS IN LOGIC CIRCUITS 



Pin-Index 

Description 


(VQ1A64) 

(VQ1A54) 

(VQ1A44) 

(IK2A94) 

(TK2A84) 

+13V 


(VQ1NY3) 

(TK2G65) 

(TK2H54) 

{CB1C94) 

+5V 


(TK2Q84) 

(TK2Q94) 

(VQ1Q65) 

(VQ1Q54) 

(VQ1Q44) 

-13V 


(VQ1B25) 

Alarm signal for +12V stabilizing 
circuit 


(RW4F66) 

-12V overcurrent is detected 


(SN1H94) 

Capstan Tach signal 


(RG1H26) 

Indicates that the MTU is in the 1600 
xpi mode 


(CL1L64) 

(CL1K64) 

(CL1L54) 

E>ulse signal with a cycle of 20pf/JL s 
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APPENDIX B SIGNALS IN LOGIC CIRCUITS 


Nickname 

Pin-Index 

Description 

3.2MS 

(CL1P44) 

Pulse signal with a cycle of 3.2 nms 

3.2MS 

(CL1P34) 


4US 

(RW4A44) 

Pulse signal with a cycle of 4yM, s 

5£S0K 

(CL1D64) 

Pulse signal with a cycle of 50)3 KHz 

51MS 

{CL1P64) 

Pulse signal with a cycle of 51 ms 

51MS 

(CL1P54) 

6250 

(RW4M84) 

Indicates that the MTU is provided 
with the function of 6250 rpi mode 

6250 

(RW4M66) 

*75IPS 

(TK1Q24) 

Indicates that the MTU is running at 

75 ips 
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APPENDIX C MTU REGISTERS 


Sianals 

Address 

Bit 

0 

IF 

7 

Logical ”0” 

OD 

19 

7 

Opposite direction 


08 

2 

Auto load is cotrplete 


06 

2 

Capstan motor backward 

1600 

01 

6 

1600 rpi mode 

6250F 

ID 

3 

6250 rpi (GCR) moded 

ACADV 

OA 

1 

Accelerate air drive 

ACT 

06 

1 

Capstan action 

AGa)K 

ID 

5 

SAGC OK 

AGCON 

18 

3 

Self adjust gain control (SAGC) 

AIRDV 

04 

5 

Air drive 

ALUOK 

01 

2 

Arithmetic logic unit OC 

BFBOT 

OA 

3 

Before BOT (beginning of tape) during unload 

BO 

IE 

0-7 

Bus out signal 

BOT 

19 

6 

Beginning of tape 

BOTS 

08 

4 

(BOT) sensed 

BVIM 

IB 

5 

Backwacd voltage limit-machine reel 


01 

1 

Backward 

CAPGO 

03 

1 

Capstan go 

CARY 

17 

4 

Carry 

CGOPN 

IB 

2 

Cartri(ige opened 

CLINF 

IB 

3 

Column in file 

CLINM 

IB 

4 

Column in machine 

CLNDV 

04 

4 

Auto cleaner drive 

CMTOV 

OA 

6 

Cartridge drive 

CN 

12 

0-7 

Up/down counter 

CNOVO 

17 

2 

Counteir 0 overflow 

CNOVI 

17 

3 

Counter 1 overflow 

OSLO 

09 

2 

Counter 0 select 

CSLl 

09 

3 

Countei: 1 select 

CTGCL 

04 

2 

cartridge close 

CTGON 

13 

1 

Cartridge on (installed) 

CTL 

IF 

2 

Contro]. log 

CTPA 

14 

2 

Capstan tach pulse A 

CTPB 

14 

3 

Capstan tach pulse B 

DACl 

06 

7 

D/A corjvertor (capstan drive correct level) 

DAC2 

06 

6 

D/A convertor (capstan drive correct level) 

DAC4 

06 

5 

D/A convertor (capstan drive correct level) 

DAC8 

06 

4 

D/A convertor (capstan drive correct level) 

DAC16 

06 

3 

D/A convertor (capstan drive correct level) 

DBOB 

IF 

4 

Detected beginning of block 

DDF 

ID 

4 

Dual dejnsity feature 

DIAG 

08 

1 

Diagnosjtic for photo sensor 

DIBG 

IF 

5 

Detected inter block gap 

DNOIS 

IF 

3 

Noise detected 

DO PN 

15 

3 

Door oE)en 

DSE 

02 

5 

Data security erase 

DIM 

IF 

6 

Detected tape mark 
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APPENDIX C MTU REGISTERS 


Sicmals 

Address 

Bit 

ECDO 

07 

0-7 

Error codeAey register 

ECER 

lA 

3 

Erase circuit error 

ECXDN 

ID 

2 

Erase current on 

EMKDV 


1 

Error marker drive 

EWVD 


7 

Error marker moved 

ENITR 


5 

Enable interrupt 

ERRST 


4 

Error reset 

ERSC 


2 

Erase control 

ESTDL 

14 

7 

End stop delay 

EQUAL 

17 

5 

ALV input equal 

lOT 

OB 

7 

MTU configuration 

FILE 

08 

7 

Search for tape mark 

FIPA 

14 

6 

Full tach pulse A 

FP 

ID 

0 

File protect 

FRB 

19 

3 

File reel backward 

FRF 

19 

2 

File reel forward 

FULF 

IB 

6 

Forward voltage limit-file 

GAPCT 

19 

4 

Gap control 

GA PEN 

08 

2 

Gap control enable 

GOB 

IF 

0 

Go tag B 

HSC 

OB 

3 

High speed control 

HSCF 

lA 

7 

High speed control file 

HSMD 

OB 

6 

High speed mode 

HS 

13 

0-7 

High speed rewind 

HSCM 

lA 

6 

High speed control machine 

HSRUM 

03 

0 

High speed run 

HUBAL 

lA 

2 

Hub lock alarm 

HUBLK 

15 

4 

Auto lock alarm 

INSTL 

08 

0 

Installed (power supply) 

INTRP 

19 

1 

Interrupt signal 

K 

07 

0-7 

Key (index bit signal) 

KT 

19 

0 

Capstan motor start time 

imc 

15 

7 

Load rewind key 

LOAD 

08 

6 

Auto load 

LOCK 

06 

0 

Capstan lock 

LTLAL 

lA 

1 

Right tape loop alarm 

LTPAS 

03 

2 

Low tape pass 

LVL64 

lA 

4 

Slice level 64% 

LVL90 

lA 

5 

Slice level 90% 

LVLTO 

02 

0 

Level test 0 

LVLTl 

02 

1 

Level test 1 

LVLT2 

02 

2 

Level test 2 

LWR 

18 

6 

Loop write to read 

LWR2 

18 

7 

Loop write to read 2 

LWSL 

OB 

0 

Low slicee level 

LWTP 

14 

1 

Low tape 

MARGN 

11 

7 

Margin test 

MASK 

09 

7 

Interrupt control 

MIDLD 

03 

3 

Mid load 

MISCE 

18 

0 

Miscellaneous error 
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Siqnals 


MRB 

MRF 

NEWF 

ONL 

PE 

PRESCT 

PRSVL 

RDINII 

RDYHT. 

READY 

RETENS 

ROPE 

RLACT 

RLSTP 

RSVW 

RNOIS 

ROIPE 

RPWR 

RSTK 

RTLAL 

RTSfl, 

RUCHL. 

RVSL 

RWD 

SAGC 

SBOT 


Address I Bit 



SKIPF 

SLOW 

SP-KT 

SOLVE 

SPOS 


STS 

SVOK 

SVON 

SWO 





2 

4 

3 

4 
1 
3 
6 
7 
0 
0 
6 
2 
0 
6 
1 

3 
6 
1 

4 

4 

5 
0 

6 

5 
2 
4 
7 
7 
2 

6 

4 

3 
0 
1 

5 

4 
1 

4 

5 

0-7 

3 


Machine^ reel backward 

Machine reel forward 

New function (streaming or skip file) 

Online 

Phase encoded recording mode 
Counter reset 
Pressure valve drive 

Inhibit read data 
Ready hold 
MTU ready 
Tape retention 
Register parity error 
Reel action 
Reel stop 
Reel servo switch 
Reset noise 
REM parity error 
Reel power 
Reset key 

Right tape loop alarm 
Reset field tester flag 
Reset unit check hold 
Reversal 
Rewind 

Self adjust gain control 
Sense BOT (beginning of tape) 

Set err<5r mark 
Sense EOT (end of tape) 

Set error status 

Set (DGCJ aitplifier control counter) 

Search for BOT (beginning of tape) 

Sigh bit 
Set Intejrrupt 
Skip fi].e feature 
Reel slow 

Capstan motor stop time 
Solenoid valve drive 
Set positioning 

SGAC (s6ilf adjust gain control) step pulse 

Step 6, all tracks 

Stop loc:k check (capstan motor) 

Streaming (high spe^) mode 
Streaming (MTU has high speed function) 
Status lag 
Servo C*: 

Servo ON 

Field test switch signal 
iSet write status 
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APPENDIX C MTU RBGISTEE?S 


Signals 

Address 

Bit 

IM 

18 

1 

Tape mark 

TWO 

10 

0-7 

Time count register 0 

IMl 

11 

0-7 

Time count register 1 

IMOD 

18 

5 

Test mode 

TMOVO 

17 

0 

Timer 0 overflow 

IMOUl 

17 

1 

Timer 1 overflow 

IMai 

IE 

0-7 

Time sensor 

IMSR8 

IF 

2 

Time sensor 8 

TOVRN 

18 

2 

Tape overrun 

TP 

14 

0 

Tape present 

TSFL 

17 

6 

Test flag (online/offline) 

TSLO 

09 

4 

Timer 0 select 

TSLl 

09 

0 

Timer 1 select 

TST 

17 

7 

Test start 

TUCHK 

19 

3 

Tape unit check 

TWA 

19 

5 

Tape wwaming area 

WCER 

lA 

4 

Write circuit error 

WDCL5 

IB 

0 

Window switch closed 

WK00-WKD7 

00 

0-7 

Work register 0 

WK10-WK17 

OC 

0-7 

Work register 1 

WK20-WK27 

OD 

0-7 

Work register 2 

WK30-WK37 

OE 

0-7 

Work register 3 

WK40~WK47 

OF 

0-7 

Work register 4 

WK58 

13 

0-7 

Work register 5 

WKSLO 

09 

5 

Work select registers 

WKSLl 

09 

6 

Work select registers 

WNDCL 

04 

3 

Window close 

WPOS 

OB 

5 

Write positioning 

WRIST 

lA 

5 

write/read PCA installed 

WTRC 

OB 

1 

Write control 

WVON 

ID 

1 

Write voltage on 

UCHLD 

19 

2 

Unit check hold 

UCKLP 

04 

0 

Unit check lamp 

UNL 

02 

7 

Unload 

UNIX 

15 

6 

Unload key 

VELO 

ID 

6 

Velocity mode 0 

VELI 

ID 

7 

Velocity mode 1 
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